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FREE FILE 


of new valve data 


A new valve series to help you solve thousands of design problems, 
use air more effectively, get the benefit of parts interchangeability! 
It’s the ROSS Starline Series. Over 500 valve models. In-line or 
base mounted, solenoid or air activated. 4” through 114” sizes. 
Both standard and JIC construction. Write for free data file! 


A galaxy of new air-control stars are coming your way from 
OSS OPERATING VALVE CO. 


131 E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
Circle 554 on Inquiry Car 





Lock-Seaming attachment at exit end of forming machine. 


COLD ROLL FORMING 
TUBULAR SHAPES 


Among the wide variety of things you can make on a Yoder Cold 
Roll Forming machine are round, square, oval, rectangular and other 
tubular shapes, such as illustrated at left above. The seams may be 
open, lapped, butted, dovetailed, interlocking, etc.—as indicated in 
Figures 1 to 6 at the right. 

Millions of feet of such unwelded tubular shapes are made from 
coiled strip for conductor pipe, bedsteads, lamp stands, window 


channel, wiring raceways, carrying rods, etc. Production ranges from 
20,000 to 50,000 feet per day, with only one operator and a helper. 


Yoder offers you the cooperation of their engineering staff for 
designing and adapting their cold roll forming machines, auxiliaries, 
and tooling, for the low cost production of structurals, mouldings and 
trim, panels, tubular and other shapes, to meet individual needs. 


The Yoder book on Cold Roll Forming is a complete, illustrated 
text on the art and the equipment needed for performing a variety 
of operations which can be combined with cold roll forming, at 
little or no extra labor cost. A copy is yours for the asking. 


THE YODER COMPANY 
6526 Walworth Avenue Cleveland 2, Ohio 


COLD ROLL FORMING MACHINES 


ROTARY SLITTING LINES 
PIPE AND TUBE MILLS—Electric Weld 
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IMPROVE PRODUCTIVE EFFICIENCY 

it has conjured up visions of pushbutton factories all but devoid of 
human beings. They think it is a threat to future job security. Yet, it has 
been estimated, on the basis of present population and productivity trends, 
that unless we improve our productive efficiency the country will face a labor 
shortage beginning sometime in the mid 1960’s . . . So our worry perhaps 
should be, can we improve productive efficiency fast enough? — 
Sherrod E. Skinner, vice president of General Motors, in charge of the 
Accessory Group. 


ANSWER THE NEED 

clearly, to reassure a justifiably skeptical management, there should 
be a ‘foot in the water’ approach to automation instead of a ‘dive into 
water’ which may prove cold. Small-scale automation is the answer to the 
need for a modest and reasonable approach. It can be very profitable al 
though simple. It can be applied to existing machinery and processing 
techniques. The moderate capital investment can be returned quickly and 
reinvested as fast as desired... ."—F. F. White, vice president-engineering 
Automation Development Corp., see page 40 


PERFORMING IN UNISON 


a most significant and common characteristic of automation is that 


of integration. The design of the product, the tools, the machines, and the 
handling equipment, must all be integrated to mesh together and perform 
in unison under the direction of suitable controls. The resulting entity is 
in fact, a single integrated machine .. ."—D. W. Sherman, president, A. O 
Smith Engineering Service Corp., see page 51 


CONSIDER STANDARDS EARLY 

with the advent of complex mechanisms required for printed cir 
cuitry, automation, electronic computers, and utilization of nuclear en 
ergy, it is highly desirable that standardization be considered in the early 
stages of research and design .. ."—M. S. Gokhale, RCA Victor Div 
president of the Standards Engineering Society 


USE THE BEST SOLUTION 

; sometimes we recommend to a customer that the best solution to 
his problem is not complete automation, but partial automation. Our pre 
liminary study may show, for instance, that ten operations are involved 
We can automate nine of these operations at an average cost of $5,000 
per operation—or $45,000 for all nine. To automate the tenth operation 
may cost $30,000, in which case we might suggest that the customer con 
tinue to perform this operation manually "——Leonard Swanson, presi 


dent, Swanson-Erie Corp 


PUSHBUTTON POTENTIAL 
Py we must resolutely face the fact that we can stockpile only a very 
few of the tools we may require under the split-second urgency of a pos 
sible pushbutton conflict. Pushbutton potential is, in its simplest mean 
ing, a standby reserve of versatile, automated production capacity that 
can well be our most important secret weapon "——W. Fay Aller, vice 


president and director of the research div., Sheffield Corp 
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Photoswitch Helps Warehouse Go Automatic 


Problem: To reduce handling costs in sorting and distributing 
the same type cartons containing different products. 
Solution: Photoswitch photoelectric scanners, positioned 
along the main conveyor carrying mixed cartons, detect 
marks printed in identifying positions on the sides of the 
cartons. The scanner for each product type is keyed by 
switches to see a mark printed only in the position that identi- 
fies that product. It ignores marks printed in different positions 
which identify other products. When the proper mark is 
detected, a Photoswitch Control Unit causes take-off V-belts 
to rise between the main conveyor rollers shunting the carton 
to the correct secondary conveyor for automatic palletizing 
and storage. 
; Results: 1. Increased output. 2. Reduced labor costs. 3. Error- 
~ - free sorting. 
‘ This control design is typical of thousands of successful Photo- 
switch Systems for Automatic Electronic Control of Machinery 


FREE — 45 more ideas — Get this 76-page and Processes. In Photoswitch’s wide variety of “ready-to-use’ 


photoelectric controls, liquid level controls and electronic 
timers, you will find controls that meet your requirements 
exactly. For the solution of your control problems, see your 
Photoswitch representative. 


book. Shows in detail how designers of 
machines for many different industries have 
employed standard packaged electronic con- 
trols. Tells how they found new opportunities to —-_ 
reduce costs through simplification of design ( . 

. . « how they developed order-getting user 7 I Photoswitch 

advantages. Shows you how easy it is to apply P DIVISION 
Photoswitch Controls for sorting, counting, start- uit ELECTRONICS CORPORATION OF AMERICA 
ing, stopping, inspecting, indexing, adjusting, = 


Dept. P21-1, One Memorial Drive, Cambridge 42, Mass. 
weighing, timing, limiting, safeguarding, etc. 


Send FREE copy of “Cutting Production Costs with Electronic Controls” 


Name and Title 


SEND FOR YOUR COPY NOW > “omen 


Address 
Circle 556 on Inquiry Card City State 


FIREYE DIVISION * COMBUSTION CONTROL DIVISION e BUSINESS MACHINES DIVISION 
PHOTOCONDUCTOR-TRANSISTOR DIVISION @© MARINE DIVISItON © MILITARY DIVISION 





Simplified Automation in 
Successfully Applied in New 
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Machining Small Parts is 


Snyder Center Column Machine 


The principle of automation is 
inherent in the design of this 
machine which performs, in its 
continuous 16-station cycle, 25 
operations equalling the perform- 
ance of two or three ordinary 
machines. The workpiece is a small 
automotive steering gear ball nut 
22" x 1" x 1%". Production is 331 
pieces per hour. 


Three workpieces are loaded and 
automatically clamped in each 
of the 16 fixtures on the 96° 
index table. A unique feature of 
the machine is its special heavy- 
duty cast iron center column 108° 
high and 48° in diameter. This 
massive column is necessary to 
withstand the high vertical thrust 
loads imposed by six heads 


mounting 9 spindles each which 
drill, flat bottom drill and radius 
chamfer four recirculating ball 
holes and tap drill and chamfer 
one hole in the same part face. 


The table is also designed to with- 
stand high horizontal thrust loads 
for core drilling, chamfering and 
reaming the threaded shaft hole 
which requires three spindles for 
each of the seven Snyder heavy- 
duty way type units. 


The machine, one of the largest of 
its type, weighs 50,000 Ibs., re- 
quires 288" x 312" floor space and 
stands 156 high overall. 


if you have an automation prob- 
lem in machining small parts, this 
type of Snyder machine may be 
the right answer. 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


32 Years of Special Machine Jools with Automation 


Circle 614 on Inquiry Card 





Neat, convenient and efficient steel bar storage stacked me- 
chanically by the American MonoRail Stacker in narrow aisles 
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HOW'S THIS ie 
a 
STEEL STORAGE! 


American MonoRail engineers, 
working with Hawkridge Brothers 
Company, designed this system for 
storing bars, rods and other long 
steel shapes. 


Note the extremely narrow aisles 

and maximum height of racks. Bars 

ar 4 rods, 20-22 feet long, are MonoRail Stacker forks sup- American MonoRail Stacker 

placed in pans 18 feet long. The port bar in saw. Saw with lowers a banded bundle of 
. e extension rolls to any con- bars over prongs which in 

American MonoRail Stacker trans- venient spot in the ware- feniously splits bands, lets 

fers these pans to either side of an house bars roll into trough for pick- 


. up in a tray 
aisle for storage. 


Photos: Courtesy of Hawk- 
ridge Brothers Company, 
Waterbury, Conn 


Member of Materials Handling Institute - MonoRail Association 


STACKER CRANE 


AMERICAN 


HANDLING], 
| EQUIPMENT || 
l 


COMPANY 


ATHENS AVENUE, CLEVELAND 7, OHIO (IN CANADA—CANADIAN MONORAIL CO., LTD., GALT, ONT.) aganuaAL MONORAIL RETRACTABLE CRANE 
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Adhesive In Coils Permits 
Increased Machine Speeds 


UNIQUE METHOD of applying 
adhesives, proved in use by the 
shoe industry, is now available to 
industry in general. The method 
utilizes a thermoplastic adhesive 
which is fed from a coiled form to 
a special applicator directly coupled 
to a base machine. Marketed by 
the Industrial Sales Div. of the 
United Shoe Machinery Corp., the 
thermoplastic adhesive is a dry 
solid in cord-like form wound on a 
coil. This coil is fed into an ap- 
plicator consisting primarily of 
melting and applying elements to- 
gether with necessary heat con- 
trols. Within the applicator, the 
adhesive is melted and applied in 
a closely controlled manner. 

The applicator device can be ap- 
plied to existing equipment or pro- 
vided as especially engineered units 
for integral installation on new 
machines. With this system, ap- 
plication is uniform through any 
speed range when the applicator 
drive is taken from the base ma- 
chine. This means that with new 
machine designs, machine speed 
will no longer be limited by con- 
siderations involving the adhesives. 

A number of advantages to the 
handling of cement in coiled form 
are obvious: Preparation is limited 
to the placing of a reel on a spindle. 
No daily cleaning of machinery, 
receptacles, storage or mixing 
areas is required. Only a small 
amount of cement is subjected to 
heat and is in molten form at any 
one time. There can be no change 
in composition by evaporation or 
settling at the point of use. 

Primarily, however, the system 
provides for better control of ad- 
hesive operations. The rate and 
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Today’s events and developments in the field of automation 


SPECIAL equipment, capable of attachment to existing packaging machines, is 
designed for the continuous and controlled feeding, melting and application of a 
solid adhesive in coil form. The thermoplastic adhesive is fed from the reels 
into a melting body containing seven hecting units controlled by four thermostats 
This concept of applying adhesive, developed by the United Shoe Machinery Corp., 
is based upon techniques proved by the shoe industry 


degree of flow are determined by 
seven heating units, controlled by 
four thermostats, located within 
the applicator at carefully selected 
points to maintain optimum cement 
applying temperatures. 


Trends In Material Handling 


SALES OF material handling 
equipment will be 10 per cent higher 
in 1957 than the record breaking 
sales of 1956, according to the 
Board of Directors of the Material 


Handling Institute Inc. The di- 
rectors point to four major con- 
tributing factors as the basis for 
their optimism: Material handling 
still offers the greatest opportunity 
for reduced cost and increased pro- 
ductivity; automation of single or 
multiple processes places greater 
demands on handling systems re- 
quired to move materials to and 
from the processes; there is an in- 
creased interest in handling, stor- 
ing, shipping and receiving of 
materials in unit loads; and the 
rising cost of manual handling plus 
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the increasing labor shortages con- 
tinue to force the upgrading of 
labor to higher skills and more 
productive work. 


The Board also points out that 
ease of maintenance is receiving 
top attention by handling equip- 
ment designers; other’ design 
trends include easier, faster, and 
safer operation of equipment. Ad- 
ditional improvements on equip- 
ment expected in 1957 will include 
mechanical and electronically con- 
trolled transfer mechanisms, im- 
proved dispatch and system con- 
trols, and more versatile truck 
and crane attachments. 


Automatic Insertion of New 
Sleeve Bearing Lubricant 


METERING of lubricants to sleeve 
bearings is traditionally by the use 
of die cut felts and wool or cotton 
wastes. The Fluidwick Co., Detroit, 
has developed a system for auto- 
matic injection of a precise quan- 
tity of a special lubricant form into 
any type of sleeve bearing cavity 
which improves upon the tradition- 
al method. 

The lubricant used is a blended 
combination of cellulose base fibers 
and a highly refined, paraffinic 
base turbine quality mineral oil. 
The oil contains both oxidation and 
corrosion inhibitors. The liquid 
lubricant flows readily and com- 
pletely fills the bearing cavity. 


Special equipment has been de- 
signed to insert the combined lubri- 
cant and wicking material into the 
bearing. Die cut felt and similar 
wicking materials must normally 
be inserted by hand—such assem- 


bly and subsequent lubrication 
might require as many as four in- 
dividual operations during produc- 
tion. With special equipment for 
the new liquid Permawick, no spe- 
cial skill is required by an opera- 
tor. A dial on the automatic insert- 
ing machine is set to the required 
quantity and an amount is inject- 
ed into the cavity within 0.5 per 
cent of the desired quantity. 
Advantages in the use of this 
type of lubricant include: Reduc- 
tion of the number of production 
operations in inserting the lubri- 
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cant and wicking material; reduc- 
tion in inventory; cleaner work- 
ing areas; more positive oil circu- 
lation; better oil filtration; and 
quieter bearing operation. 


Data Recording System 
Speeds Management Reports 


ALL RIGHTS, patents and equip- 
ment of an electronic transaction 
transmitting system developed by 
the Hillyer Instrument Co. have 
been acquired by the Stromberg 
Time Corp., a subsidiary of General 
Time Corp. The system is designed 
to close the communications gap 
which now exists between factory 
workers and centralized data proc- 
essing systems. Called the Transac- 
ter, the system permits instantane- 
ous transmission of critical cost 
and payroll accounting data to a 
central receiving recorder, making 
possible a complete’ up-to-the- 
minute control of an entire ac- 
counting operation. 

As visualized in use, transmit- 
ting equipment will be installed at 
strategically located work centers 
throughout the plant. When a 
production operation is completed, 
data tags would be inserted in the 
transmitter. The information con- 
tained on the tags may be repro- 
duced at very high speed at a cen- 
tral tape punch which then may 
be used to create punched cards 
for input to electronic computers, 
or may be automatically trans- 
mitted over a considerable distance 


by wire line transmission. Up to 
50 Transacters may transmit to a 
single receiver, where their mes- 
sages would be recorded in the 
order in which they are received. 
With this system, it will be possi- 
ble to automatically record, with- 
out human intervention, cost ac- 
counting, payroll, inventory and 
other accounting data _ thereby 
making facts rapidly and readily 
available to management. 


Machine Tool Shipments 
Show Substantial Gain 


TOTAL 1956 shipments of machine 
tools sold through distributors ex- 
ceeded 1955 shipments by sub- 
stantial margins in most areas of 
the United States and Canada, ac- 
cording to year-end reports from 22 
regional chairmen of the Ameri- 
can Machine Tool Distributors’ As- 
sociation. J. F. Owens Jr., presi- 
dent of the Association, has identi- 
fied two factors which contributed 
principally to the year’s increase 
in shipments. One was the fact 
that industry needed and accepted 
new engineering improvements in 
machine tools to improve efficiency 
and cut costs in the face of in- 
creased labor and material costs. 
The bulk of the year’s shipments 
consisted of newly engineered ma- 
chine tools that met these require- 
ments. The second major factor 
was tax depreciation. 

On the basis of the present ex- 
pansion plan of the manufacturing 


USE of extruded plastic tubing in conveying parts between operations in the manu- 


facture of bearings illustrates the utility of plastics in automation. 


In the picture, 


bearing rings are pneumatically conveyed through the tubing which has been ex- 
truded to a special shape and formed by the user for the ideal path between 


machine elements. 


The plastic tube, a. product of Jessall Plastics Inc., Kensington, 
Conn. is hard, durable and noncombustible. 


Should oil or residue accumulate 


in the tubing, compressed air will quickly blow it out. 
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The versatility of the Falk Shaft 
Mounted Drive makes it the practical 


CNT Ts 


choice for many machines in your plant. 


This compact unit mounts on the 
driven shaft, thereby solving many 
problems of restricted space. You can 
obtain almost any output speed be- 
tween 420 and 10 rpm by selecting 

the proper single or double 
reduction unit and the proper 
sheave or sprocket ratio. 


(ao . ” . Do you need both horizontal 
sve | | 7 5 and vertical drives? Standard 


(A) fs) = Falk Shaft Mounted Drives are 
' available for either application; or 
‘1 P| S : you can easily convert a horizontal unit 
(2) | ty ‘= to a vertical unit, right in your plant. 


Initial cost is low, you get immediaté 


MOTOR EXTENDED ee delivery from shelf stock, and instal- 
—or below the unit VERTICAL ll ' 
DOWN lation is quick and easy. 


* 


FALK Shaft Mounted Drives are 
available from factory and distribu- 
tor stocks from coast to coast. See 
your Falk Representative or Distribu- 


tor—or write direct for your copy of 
VARIABLE SPEEDS... INCLINED SHAFT... Bulletin 7101. 
through use of variable- OVERLOAD RELEASE... Any standard unit can be 
pitch sheaves —automatic that - ae ee mounted in vertical or in- 
belt adjustment with tie-rod Ce a oy clined position by a simple 
adjustment meats rearrangement of oil drains 


THE FALK CORPORATION, 3001 W. CANAL ST., MILWAUKEE 1, WIS. 
———__—_———_ Representatives and Distributors in Most Principal Cities ———————_——___ 
Motoreducers High Speed Drives @ Marine Drives 


inten of Speed Reducers Special Gear Drives © Steel Castings 
” pumas Flexible Couplings Single Helical Gears © Weldments 


Shaft Mounted Drives Herringbone Gears e Contract Machining ag a ry it Lh in DIS ia 
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industries that the distributors 
serve in their respective areas, 
most distributors forecast that 
their 1957 shipments will at least 
maintain 1956 levels, and might in- 
crease from 5 to 25 per cent over 
1956 in regions where continued 
expansion is in sight for metal- 
working, electronics, electrical 
equipment, aircraft, automotive, 
petroleum and chemical industries. 


ELECTION of Paul M. Platzman as 
vice president of sales and manu- 
facturing for Acoustica Associates 
Inc. has been announced. The firm 
is a leading manufacturer of ultra- 
sonic equipment, instruments and 
processing systems for the atomic 
energy, metalworking, electronic, 
automotive and other essential in- 
dustries. It has also been announced 
that Harold P. Baker has been ap- 
pointed vice president and treas- 
urer, and Ralph Reynolds as tech- 
nical sales manager. 


Plastic Tubing With Zipper 
Makes Unique Harness Assembly 


LACING and tying of electrical 
harness assemblies can be a time- 
consuming and expensive job. To 
offset these disadvantages, W. A. 
Plummer Mfg. Co., Los Angeles, 
has developed a new zipper style 
plastic tubing which is used to en- 
close, identify and protect multi- 
conductor wiring in the aircraft, 
electronic or electrical applica- 
tions. The ease with which wiring 
can be encased within the tubing 
suggests many applications in ad- 
dition to the primary use as a sub- 
stitute method for lacing and ty- 
ing. Examples would be its use 
as wiring ducts, in short lengths as 
wire markers, and as a replace- 
able cable jacket to protect expen- 
sive custom cables from undue 
wear. Custom cabling for experi- 
mental use can also be made up 
quickly, avoiding prohibitive fac- 
tory setup costs. 

The zipper pull-tab used to close 
the tubing is detachable, and the 
tubing may be unzipped and reused 
or permanently sealed with a spe- 
cial sealer. When sealed, the tub- 
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ing will withstand a _ linear 
strength test of 30 psi. Wires en- 
closed in the tubing remain flexible 
and are not as difficult to handle 
as with laced and tied cable as- 
semblies. The technique has been 
approved by the Air Force for gov- 
ernment use. 


Triple Control Thyratron 


OPERATING on the principle of 
ion deflection, a new coincidence 
thyratron can be used in circuits 
where the coincidence of two or 
three signals should fire the tube. 
Designated the KP-80, the new 
thyratron can be applied in com- 
puters, automation control appara- 
tus, coding or programing devices, 
counters, etc., or wherever a coin- 
cidence function is to be performed. 

Since the tube operates upon 
receipt of three signals, it elimi- 
nates the need for components pres- 
ently required in circuits because 
only double coincidence can be per- 
formed by existing tubes. This 


FOUR PORTS in a hardened nitride 
steel sleeve are machined simultaneous- 
ly by electronic erosion in an improved 
production setup. High frequency 
generating units supplied by Abaco 
Industries Inc., Elmhurst, N. Y. permit 
the drilling of four shaped port open- 
ings after final nitriding heat treat 
ment at a saving of 237 minutes in 
production time per cylinder. Previous- 
ly, the port openings were stamped 
out of a rough, soft cylinder liner 
and followed by 11 successive opera- 
tions for inside and outside grinding, 
deburring and straightening metal de 
formations due to stamping and heat 
treating operations 
10 per cent. With the improved sys 
tem, the hardened cylinder liner is 
clamped into position and a machine 
cycle initiated manually. Four elec 
trodes are automatically fed into the 
work by a servo system. The drilling 
electrode on each servo head is a brass 
tube with a profile the exact shape of 
the orifice to be machined 


Rejects ran over 


reduction saves time and labor re- 
quired in assembly operations, re- 
duces cost, and results in increased 
equipment reliability. The tube is 
manufactured by Kip Electronics 
Corp., Stamford, Conn 


ALL PRODUCTION of the Thayer 
Scale & Engineering Corp. has been 
moved to their new plant at N. 
Pembroke, Mass. The new plant 
houses complete engineering and 
manufacturing facilities, tripling 
production capacity. 

Southwest Products Co. reports 
a new address as a result of the 
annexation of that part of Duarte 
in which their factory is located. 
The new address is 1705 S. Moun- 
tain Ave., Monrovia, Calif. 

An east coast distribution center 
has been established by the Reli- 
ance Electric & Engineering Co. 
In the new center at Elizabeth, 
N. J. Reliance motors, gear motors, 
VS drives, Reeves drives and their 
components will be assembled and 
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AccuRay electronic brain gets 


The electronic control 
mechanism of this ciga- 
rette machine, known as 
the AccuRay cigarette 
gage controller, built by 


muscle power from Cleveland Speed Variator cone eae 


ATIONALLY famous for checking and con- 

trolling the making of Chesterfield cigarettes, 
AccuRay depends on a Cleveland Speed Variator for 
the delicate job of adjusting the tobacco feed rate in 
response to impulses from the gaging mechanism. 
Being infinitely variable, the Cleveland Speed Variator 
gives stepless speeds over a full 9:1 range — from 
¥, to 3 times input speed. Output speed on this 
application is adjusted automatically by a regulating 
motor mounted on the Variator — but could be regu- 
lated manually or by remote controls of other types. 


Available in eighteen standard types and sizes, the 
Cleveland Speed Variator offers these major advan- 
tages: 1. An extremely compact unit with input 


employs Cleveland Speed 
Variator size 4K4, driven 
at 1200 rpm input. 


and output shafts in line and rotating in the same 
direction; 2. Almost any input speed up to 1800 rpm 
can be used — either clockwise or counterclockwise 
rotation; 3. Rated for constant horsepower output 
over a 9:1 range, or for constant output torque with 
a 6:1 range; 4. Infinitely variable over the entire 
speed range; 5. Rapid response to speed change, 
precise adjustment, and accurate maintenance of speed 
settings; 6. Long life and minimum maintenance 
due to absence of belts or complicated linkages; 
7. Ample bearing support for overhung pulleys on 
either input or output shafts. 


Write for Bulletin K-200 for detailed description 
with photographs, sectional drawings, rating tables 
and specifications. 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3265 East 80th Street, Cleveland.4, Ohio 


Sales Representatives in all major industrial markets ¢ In Canada— Peacock Brothers Limited 
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NEWS 


warehoused. 

A merger between Midwestern 
Instruments Inc., Tulsa, and 
Magnecord Inc., Chicago, has been 
announced. Magnecord will oper- 
ate as a division of Midwestern In- 
struments. The latter company 
is a leading manufacturer of oscil- 
lographs, galvanometers, torque 
motors and other industrial elec- 
tronic equipment. Magnecord is 
noted largely for its professional 
and industrial magnetic tape re- 
cording equipment. 


Molded Resin Circuit Panel 


NEW TYPE of circuit panel, mold- 
ed of a variety of resins, elimi- 
nates the need for piercing dies 
and punch presses in panel manu- 
facture. The new circuit panel has 
been developed by Die Form Cir- 
cuits Inc., Cicero, Ill. Circuit con- 
figuration and holes are molded 
into the panel, and circuits are de- 
pressed below the outer surface se- 
cure from physical damage and 
free from circuit shorts due to 
component enclosures resting on 
the panel surface. The technique 
of fabricating a printed circuit in 
this manner out of an electrical 
grade phenol resin provides a com- 
pletely cured panel that will not 
soften under the higher tempera- 


EIGHT-POSITION indexing fixture on 


horizontal broaching machine, 


TRANSISTORIZED servoamplifier and 
new electrohydraulic three-way servo- 
valve have been developed by Minne- 
apolis-Honeywell Regulator Co. for use 
in electrohydraulic control of industrial 
machinery. The amplifier is designed 
to receive signal inputs from any stand- 
ard 60-cycle ac signal source. The 
user can provide manually variable 
control, can make the control source 
a function of position, velocity or other 
command variable, or can utilize in- 
put signals from tracers or computers. 
Linear motion control can be applied to 
hydraulic presses, reciprocating drives 
used in planers, grinders, and in a 
wide variety of straight line position- 
ing applications. Rotary motion ap- 
plications include lead screw feeds 
spindle drives, and process machinery 
which requires precise control of shaft 
rotation. 


tures necessary in soldering. The 
panel can be provided with circuits 
on one or both sides as desired, 
and requires but two weeks’ engi- 
neering to bring into production. 
Relatively large hour - glass 
shaped holes allow automatic _in- 
sertion entirely free of jamming 
prevalent in paper laminate caused 
by misalignment of holes occurring 
because of shrinkage of the lami- 


manually 


loaded and automatically unloaded, enables a lock manufacturer to turn out 
brass lock cylinders at the rate of 1250 per hour. The eight-position rotary fixture 
consists of four workholding stations each capable of holding five cylinders and 
four broach return positions; every other index brings a new group of five lock 
cylinders into broaching position. Cylinders varying in length from % to 2 inches 
and having 0.402 or 0.451-inch diameters are handled by the fixture with only 


minor changes in the tooling. 
Machine Co. 


Equipment is built by the Colonial Broach & 


nate after heating prior to pierc- 
ing. The conductors and hole lin- 
ings are entirely of copper with 
electroplated solder applied to the 
entire circuit to prevent copper 
oxidation. 


The hour-glass shaped copper 
lined holes are completely filled 
after soldering, securely imbed- 
ding the component terminals. Ac- 
cordingly, no component termi- 
nals need to be crimped either for 
holding or to effect soldering. The 
elimination of crimping will allow 
manual insertion of parts by oper- 
ators at an assembly machine if 
wanted, and therefore permits 
complete assembly by any com- 
bination of manual and automatic 
means. 


Continuous Gas Analysis 


DEPENDABLE analysis of indus- 
trial gas streams is possible with 
new process gas chromatograph 
recently introduced by Beckman 
Instruments Inc. The device per- 
mits continuous sampling of any 
gaseous process stream. Each 
sample is automatically passed 
through a packed column of ab- 
sorbent material. Gases, which 
have been separated into their 
component parts by the chromato- 
graphic column of absorbent ma- 
terial, are washed out of the col- 
umn by a stream of helium. In 
successive order, the individual 
components are passed through a 
thermal conductivity cell which de- 
termines both the amount and type 
of compound present. Precisely 
timed sampling values can be set 
to analyze up to eight components 
of a single plant stream, or from 
two to seven different plant 
streams of similar composition. 
Once set, the operation of the in- 
strument is completely automatic. 


According to John F. Bishop, 
general manager of the Scientific 
Instruments Div. of Beckman In- 
struments, the information can be 
fed into a relatively simple con- 
trol system which can keep track 
of the process and automatically 


correct any deviations. The new 
instrument is similar to analytical 
instruments used in the laboratory, 
with the important difference that 
it has the trouble-free, continuous 
action characteristics necessary 
for use in process line situations. 
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WANTED 


Technical Editor 


Here is a real challenge for the right man with enthusiasm 
for writing and a strong creative urge to broaden his perspec- 
tive and assist industry in effectively applying the techniques 


of automation. 


Edited by a competent staff of experienced engineers, 
AUTOMATION has an opening for an engineer with diversi- 
fied manufacturing or production equipment design back- 
ground and editorial or other writing experience. He should 
be able to write well, be familiar with automation engineer- 


ing and have evidence of same. 


Duties include development, writing, editing articles and 


feature departments. 


There will be opportunity to travel on editorial assignments 


and attend meetings, expositions, etc. 
Headquarters in Cleveland, Ohio. 


lf you are interested and feel qualified, please send full 
details of your practical engineering and writing experience 
to the Editor, AUTOMATION, Penton Building, Cleveland 
13, Ohio. 
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Power | 
Transmission 
Job-Rated for the | Equipment : 


Particular Load to 
Give Maximum Performance on Your Job 
NON-LUBRICATED 


FRO C7 BST) -1 048) 
FLEXIBLE COUPLINGS 


votsetie) 1% to 5100 ft.-!bs- 
s * 


MAINTENANCE-FREE INSTANTLY- 
ADJUSTABLE VARIABLE SPEED PULLEYS 


ECONOMICALLY-PRICED INFINITELY- 
VARIABLE SELECT-O-SPEED 
TRANSMISSIONS 


Contr 
Belt Sizes--**" 
Speed Ratios-++** 
HP (1750 rpm.)- a 


Get Lovejoy performance for your equipment. 
Request full information now. 


NOY LOVEJOY FLEXIBLE COUPLING CO. 


4951 WEST LAKE STREET * CHICAGO 44, ILLINOIS 


Circle 561 on Inquiry Card 


INCREASED use of auxiliary equip 
ment with power presses has led 
Clearing Machine Corp. to develop com 
poct air manifold to replace elaborate 
network of piping and fittings normally 
found on presses. Manifold requires only 
air inlet and exhaust connections for 
setup. A single unit contains necessary 
solenoid controls, lubricators and air cir 
cuits suitable for such auxiliary equip 
ment as coil feeders, unloaders, die 
lifters, stock dopers, and other de 
vices. Exhaust from normal operation 
of the solenoid valves is directed to 
a single port at the bottom of the 
manifold and can be piped to an air 
silencer located away from the control 
compartment. Solenoid units are easily 
detached for servicing 


Water Base Hydraulic Fluids 
Prove Value To Industry 


LABORATORY tests and actual 
industrial service over a two-year 
period have proved the charac 
teristics of two new fire-resistant 
hydrolube fluids, developed by Car- 
bide & Carbon Chemicals Co., a Di- 
vision of Union Carbide and Car- 
bon Corp. Wear resistance of the 
hydrolubes is improved and is in 
the same general range as petrole- 
um hydraulic oi's Tests have 
shown improved vapor phase cor- 
rosion protection for ferrous met- 
als over that of previous formula- 
tions. 

Hydrolube fire-resistant hydrau 
lic fluids are now widely used in 
applications where petroleum oils 
would present a fire hazard. Many 
serious fires have occurred when 
flammable petroleum oils from 
ruptured hydraulic lines have been 
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Information Service 


For your convenience, advertisements and items of information on new equip- 
ment, components and manufacturers literature now can be quickly identified 
by an Item Number printed just below each unit. 


For additional free information circle item number on an inquiry card. Fill in 
your name, title, address, etc.—Drop it in the mail—No Postage Required—Your 
request will receive prompt attention and will be filled directly by the manu- 
facturer. 


So that you won't have to clip this issue, we will gladly send you a personal 
copy of any article. Just fill in the page number and title of the article you 
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ignited by sparks, hot surfaces, or 

flame. With water base hydraulic A Wi h Al p 

fluids, this hazard is minimized utomation IT If ower 
since they are essentially nonflam- 


mable as long as the recommended 
water content is maintained. 


ELECTROMECHANICAL switches or 
iginally designed for telephone sy 

tems are now being offered to indus 
trial users by Stromberg-Carlson, Div 
f General Dynomics Corp Units in 
clude the illustrated XY universal switch 
which can be easily and quickly in 
serted in or removed from its mounting 
cell Switch opercting through te 

points in each of two directions car 
select and make contact with any on 

>»f 100 four-wire circuits, can select an 
idle circuit from such a group, or can 
be used to sequence through the 109 


ircuits, as for testing purposes 


Window Channel Production 


VOLUME producer of automotive 
window channel and weatherstrip, 
the Standard Pregacts <s nan a {4 MEAD Rotary Work Feeder is the 
panded its West Coast facilities “ heart of this machine to crimp eye 


J. S. Reid, president of the com- lets and rings on pen barrels. A 

; | | simple combination of standard Mead 
units makes a semi-automatic ma 
flow window channel and weather- chine—operator merely loads 


pany, has described the continuous 


strip production line in the new 

plant as the most modern and au- 

tomatic window channel line in the 

world. The operation begins with 

a coil of steel tape which is per- . ’ 

forated and to which rubber and i 
cloth are added. The tape then is | 


slit and formed with beading at- ( - er 
tached, in a single integrated op- . 


eration. The result is a window ' The ROTARY WORK | k 
channel and _ weatherstrip that 


keeps automobiles free of dirt, 


dust, etc. The new line will pro- (1) Meadmatic Timer controls cycles per minute and “dwell”. (2) Speed con 
duce channel at a rate of 1,800,000 trol valve and quick exhaust valve regulate advance and retraction of tool 
(3) Adjustable depth stop. (6) Single-acting air cylinder. (7) Vertical stand 


ft a month or 4000 miles a year Sg 
: (8) Rotary Work Feeder. All units mounted on Universal Base 


In addition to window channel 
and weatherst rip, principal prod- Db Write for free booklet of 44 Ex 
ucts of the new plant include auto- 


motive grills, other automotive 
hardware and trim. aluminum and SPECIALTIES COMPANY, 4114 N. Knox, Dept. A-17, Chicago 41, lil 


steel stampings and rolled sections, PATHFINDER IN AIR POWER AUTOMATION 


anodized parts, and automobile 


amples in Air Power Automation 


j : 
Circle 562 on Inquiry Card Next Page Circle 563—> 
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Pushbutton contro/ arrangements almost to infinity . 





. al! standard 


How'd you like a stock of 1,500,000 pushbutton controls on hand at all times 
for original equipment needs or for production purposes? 

Sound prohibitive space-wise, or too expensive? Not at all. Just 38 Westinghouse 
components (shown above) do it because all parts are standardized and 
interchangeable. And always available from stock. 

If you need controls for any application, write for the free 72-page Pushbutton 
Guide, B-6749. For control where moisture is a problem, write for free 

Booklet, B-7022, about Oil-Tite* controls. Write to Westinghouse Electric 


Corporation, Box 868, Pittsburgh 30, Pa. Or call your Westinghouse Distributor. 
*T. M. J-30248 


you CAN BE SURE...iF ITS 


Westinghouse 





OPENING NEW HORIZONS 
IN DATA PROCESSING SYSTEM DESIGN 


The requirements for a switching system that will handle 
the high information rates of input and output devices in 
data processing systems have been so demanding that, until 
now, they have constituted a serious barrier to data process- 
ing system design 

The New NORTH REED ARMATURE RELAY handles 
these switching chores with maximum efficiency and mini- 
mum crosstalk, opening new horizons in system design 

NORTH REED ARMATURE MATRIX SWITCHES are 
being used successfully today in “NORTH .designed and 
built” system centrals in high speed data processing systems 

Write for complete details on how the new NORTH REED 
ARMATURE RELAY can provide an important link in data 


processing systems 


NICAL PF 


“BUILDING ‘BRAINS’ IS OUR BUSINESS” 
NDUSTRIAL DIVISION T 


NORTH ELECTRIC COMPANY 


721 S. MARKET ST Galion, Ohio 


Circle 564 on Inquiry Card 


vent windows. The plant will em- 
ploy 56 men and women initially, 
and employment is expected to in- 
crease to 190 within six months. 


WIDELY SCATTERED parts of 
Baldwin - Lima - Hamilton Corp.’s 
newest division have been consoli- 
dated in a new plant at Waltham, 
Mass. The Electronics & Instru- 
mentation Div.—-which manufac- 
tures testing instruments, SR-4 
strain gages, testing systems, test- 
ing machines and allied equipment 

previously functioned as Ruge 
de Forest Inc., O. S. Peters Co., 
Sonntag Scientific Co., and the 
Testing Equipment Dept. of the 
Eddystone Div. of Baldwin-Lima- 
Hamilton. The new division, which 
will have a _ production capacity 
one-third greater than the combined 
capacities of the companies 
brought together to form it, will 
have an initial output product of 
$700,000 per month. 


Utilization of Abilities 
Determines Worker Contentment 


ITH automation, giving a man 
more responsibility may make his 
job more interesting, but not nec- 
essarily more satisfying. This 
conclusion was reached as a result 
of a University of Michigan study 
of a comparison of employee at- 
titudes in two electric power 
plants. The survey was made by 
Richard Hoffman and Floyd Mann 
of the University of Michigan Sur- 
vey Research Center. 

Their study found that automa- 
tion offers management an unusual 
opportunity to redesign and en 
large each job to make greater 
use of employee skills—a key fac- 
tor in improving job satisfaction 
of employees. However, the re- 
sponsibility is a two-edged sword. 
Merely increasing job responsibil- 
ity may be in fact a detriment to 
job satisfaction. When manag 
ment plans job changes as a re- 
sult of automation, it should focus 
its attention on changing job con; 
tent to use more of the employee's 
skills rather than altering more 
peripheral aspects of the work sit- 
uation. For instance, the fact that 
automation may give’ workers 
greater mobility and more fre- 
quent contact with fellow workers 
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As you well know, price of new equipment is only the beginning. 
Actual production savings determine real equipment cost. 

From this realistic cost standpoint you can’t beat 
Erickson collet chucks. Here’s why: 

Guaranteed accuracy of .0005” and superior gripping power 
of Erickson collet chucks assure proper drill alignment. 


Drills then cut evenly on both cutting lips permitting faster machine 
feeds and proper speeds . . . give more holes per grind. 


What's more, ease of operation greatly reduces set-up time and since 
Erickson chucks can grip on the flutes, you can stub your drills 
...extend tool life... maintain accuracy. 


Send for new Catalog K today! It gives the complete Erickson story. 
You'll find many interesting applications for all Erickson holding tools. 


ERICKSON TOOL COMPANY 2303-3 Hamilton Ave., Cleveland 14, Ohio 


SRICKSON TOOL COmMPAnT 
Tied ond temenee Levees + Ome 


——— 


COLLET CHUCKS e FLOATING HOLDERS 
TAP CHUCKS e TAP HOLDERS e AIR-OPERATED 
CHUCKS e EXPANDING MANDRELS e SPECIAL HOLDING FIXTURES 
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does not have any significant re- 
lation to increased interest or sat- 
isfaction from the redefined job. 
Workers attach importance to be- 
ing able to express themselves 
through their jobs. The feeling 
that the job they do eight hours 
a day requires the use of their best 
knowledge and abilities appears to 
make them more satisfied with 
their work. Jobs in automated 
plants designed to utilize the po- 
tential of the worker as a human 
being rather than as a mechanical 
robot help restore some of the in- 
trinsic job satisfactions which have 
been taken from him over the 


Jan. 14-16— 

Third National Symposium on 
Reliability and Quality Control in 
Electronics. To be held Hotel 
Statler, Washington, D.C. Addi- 
tional information may be ob- 
tained from R. C. Murrell, Melpar 
Inc., Falls Church, Va. 


Jan, 14-18— 

Society of Automotive Engi- 
neers. Annual meeting and engi- 
neering display to be held Shera- 
ton-Cadillac and Statler hotels, De- 
troit. Additional information may 
be obtained from society headquar- 
ters, 29 W. 39th St., New York 18, 
N.Y. 


Jan. 21-25— 

American Institute of Electrical 
Engineers. Winter general meet- 
ing to be held Hotel Statler, New 
York City. Additional informa- 
tion may be obtained from Insti- 
tute headquarters, 33 W. 39th St., 
New York 18, N.Y. 


Jan. 24-25— 

The Franklin Institute. Digital 
computer symposium, with theme 
“Automatic Coding,” to be held at 
Institute’s Lecture Hall, Philadel- 
phia. Additional information may 
be obtained from the Institute, 
20th and Parkway, Philadelphia 3, 
Pa. 


Jan, 28-31— 
Plant Maintenance and Engineer- 
ing Show. To be held Public Audi- 


24 


years. 


The study covered two com- 


. parable power generating plants, 


one built on conventional lines and 
the other incorporating recent en- 
gineering devices resulting in a 
highly automated plant. 


PLANS have been announced by 
the General Electric Co. for the 
establishment of the headquarters 
of its Computer Dept. at Phoenix, 
Ariz. H. R. Oldfield Jr., general 
manager of the department, said 
the move would involve initially 
the establishment of administra- 
tive, engineering and research fa- 
cilities. Temporary headquarters 
for the Computer Dept. have been 
in Syracuse, N. Y. The move to 


MEETINGS AND EVENTS 


torium, Cleveland. Additional in- 
formation may be obtained from 
Clapp & Poliak Inc., 341 Madison 
Ave., New York 17, N.Y. 


Feb. 19 — 

Rochester Society for Quality 
Control. 13th Annual Quality Con- 
trol Clinic to be held War Me- 
morial, Rochester, N.Y. Addition- 
al information may be obtained 
from T. J. Soebbing, Eastman 
Kodak Co., Navy Ordnance Div., 
50 Main St. W., Rochester 14, N.Y. 


Feb. 26-28— 

Western Joint Computer Con- 
ference. Jointly sponsored by IRE, 
AIEE and ACM, conference theme 
is “Techniques for Reliability.” To 
be held Hotel Statler, Los Angeles. 


AUTOMATIC | 


MACHINERY 
CORPORATION 


+ ¥ 
4 Ie 


“Ingleby is one of our best de- 
_signers ... has an intuitive ability.” 


Phoenix will not affect the com- 
pany’s Syracuse operations, since 
no large-scale production of com- 
puters has started. 

According to Oldfield, the new 
computer operation at Phoenix will 
develop a line of computers de- 
signed for business and industrial 
use. The department will not at 
this time build or market the type 
of computer aimed particularly at 
scientific use, but instead, will de- 
velop computer systems tailored to 
the specific requirements of its cus- 
tomers. The first such product to 
be delivered will be the ERMA sys- 
tem for the Bank of America, a 
computer system designed to per- 
form daily bookkeeping tasks for 
the entire Bank of America chain 
of branches. 


Additional information may be 
obtained from S. D. Wanlass, 13729 
Victory Blvd., Van Nuys, Calif. 


Mar. 10-16— 

International Atomic Exposition. 
With Nuclear Engineering and 
Science Congress to be held Con- 
vention Hall, Philadelphia. Addi- 
tional information may be _ ob- 
tained from American Institute of 
Chemical Engineers, 25 W. 45th 
St., New York 36, N.Y. 


Mar. 18-21— 

The Society of the Plastics In- 
dustry Inc. National conference 
and Pacific Coast Exposition to be 
held Shrine Exposition Hall, Los 
Angeles. Additional information 
may be obtained from _ society 
headquarters, 250 Park Ave., New 
York 17, N.Y. 


Mar. 18-21— 

Institute of Radio Engineers. 
National Convention and exposi- 
tion to be held Hotel Waldorf-As- 
toria and N.Y. Coliseum, New York 
City. Additional information may 
be obtained from society head- 
quarters, One E. 79th St., New 
York, N.Y. 


Mar. 25-29— 

Western Metal Show. To be 
held Pan-Pacific Auditorium, Los 
Angeles. Additional information 
may be obtained from American 
Society for Metals, 7301 Euclid 
Ave., Cleveland 3, O. 
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SHOCK ABSORBER... 


NODULAR GRAPHITE IRON CONSTRUCTION 


protects exposed motors 


@ In shops, aboard ship or in quarries 

. » anywhere that a motor is exposed 
to shock or direct impact, Peerless Motor 
nodular graphite iron construction does 
a better job. End shells and frames are 
nodular construction. They absorb tre- 
mendous impact without cracking or 
distortion. Nodular construction by 
Peerless gives you a motor housing with 
all of the advantages of cast steel, but it 
costs less. 

During impact tests the bolts holding 
the motor to the test stand were sheared 
by the impact used. The motor bounced 


free of the test bench, across a 20-foot 
floor, hit the opposite wall and came to 
rest STILL OPERATING! The motor 
checked out perfectly in all subsequent 
tests. 

If you have an application that ex- 
poses the motor to moving vehicles, 
falling rock, steel or debris, it will pay 
you to consult the Peerless engineers 
about building it of nodular iron. They'll 
work with you to develop the one motor 
that powers your product best. A letter 
or phone call to Peerless will bring 
immediate action. 


ELECTRIC MOTOR DIVISION 


tHe Sexless. Electric company 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 
1512 W. MARKET ST. * WARREN, OHIO 
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One in a series 
on the application 


of electric motors 


in modern industry 


This washer removes fly ash from cars left in the These two Bauer Refiners are driven by Reliance 400 hp. 
parking lot. The 25 hp. Reliance A-c. Motor auto- A-c. Motors. The grinding action of the machines sets up 
matically starts and stops 200 to 400 times a day heavy load factors on the motors. 

in all kinds of weather. 








RELIANCE motor 


design proved in new 
paper mill 


Here is a 100 hp. Reliance Totally-Protected A-c. Motor doing a job under 
very adverse conditions. The water and pulp being sprayed on it is coming 
from a paper board machine, part of an installation that Crossett Paper 
Company recently built to produce bleached kraft board from hardwood and 
pine pulp. 


But there is more to a Reliance Motor than just a good enclosure. Extra 
copper and iron, the best bearing lubrication system, tough, resistant insula- 
tion . . . these and many more features add up to designed durability, the one 
big feature that makes users, like Crossett, steady Reliance customers. 


Call your Reliance representative and ask him to show you the Reliance 
extras. Fifteen minutes of your time now can save hours of machine down- 
time later. 


For further details on this installation, write for bulletin B-2504. B- 1836 


RELIANCE -ncinttaine co: 
ENGINEERING CO. 
DEPT. 261A, CLEVELAND 10, OHIO - CANADIAN DIVISION: WELLAND, ONTARIO 

Sales Offices and Distributors in Principal Cities 





4 Located under the head end of the board machine, this 






o Reliance has frame designs 

P for every application. Here 
is a 25 hp. foot mounted 
vertical motor driving a re- 
fined-stock pump. Other 
vertical designs include C- 
Face, D-Flange, and P-Base 
mountings. 





100 hp. Reliance A-c. Motor operates a fan pump while 
periodically being drenched with water and pulp. 





This 60 hp., 1800 rpm and two 40 hp. 900 rpm 
Reliance A-c. Motors run white water pumps. 
Though reasonably sheltered from the elements, 
the motors are subjected to wide temperature 
changes. 
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In hard to reach spots like 
this two story high refined 
stock chest, Metermatic Bear- 
ing lubrication is very 
important. This new line 20 
hp. Reliance A-c. Motor will 
operate the agitator for 
months without greasing. 


PTI Few 


Could you compete 
with a press room like this? 


the RISING COST 
of Obsolescence 


Obsolescence is the creeping malig 
nancy of manufacturing. The longer it 
goes unchecked, the weaker its victim 
becomes, the more costly the cure 
Recent developments by Verson in the 
press forming of metals have ob 
soleted processes that were the most 
efficient available a few short years 
ago. Check your plant for symptoms. 


A Verson Press for every job from 60 tons up. 


Unless you’re in the automotive indus- 
try you probably won't have to com- 
pete with this particular press room. 
But, if you make anything that is 
pressed out of metal you probably will 
have to compete with a press room 
equally modern and efficient. 

What does this mean to you? 
Competition that reaches its culmi- 
nation in the market place often begins 
in the shop. Here is where a large 
measure of your competitive price posi- 
tion is determined. Here is where profits 
can be made—or lost. 

What’s the answer? 
The answer is a planned program of 


modernization of your production proc- 
esses. Sit down with your suppliers and 
develop a program for systematically 
replacing inefficient, obsolete methods. 
Generally, you need not replace it all 
at once. Very often one machine at a 
time can be replaced, just so it is done 
to a well developed plan. 


In your press room, sit down with 
Verson. Put Verson experience in the 
development of production processes 
to work for you. Utilize the know-how 
that results from Verson’s approach to 
press building—‘‘Anyone can build a 
press, Verson builds production proc- 
esses’. Write or phone. 


ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


~Verson:-| VERSON ALLSTEEL PRESS CO. 


“2 >, 9322 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


hie call 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 
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In Plymouth’s Detroit engine plant automated stations of the assembly line 


perform side by side with manually operated stations. 


automatically torque-tightened. 


Here spark plugs are 


Small parts needed for each head move 


along the Cross machine in plastic trays into which they were automatically 


loaded. 


Working Automation 


AT THE TURN of the calendar 
from one year to the next it is 
customary for industrialists and 
journalists to step back and take 
a look at where we've been and 
where we're heading. 

Will Rogers once spoofed such 
practice by calling attention to the 
annual splash of printed encour- 
agement wherein he observed each 
industrial leader of note being 
quoted as saying in effect “I am 
at heart an_ optimist.” What 
tickled his funnybone most about 
this situation was its unfailing reg- 
ularity—whether times were good 
or bad. The renowned business- 
man has historically seen fit to en- 
courage his countrymen about the 
prospects for a brighter future. 


Looking Good 

No rose colored glasses are need- 
ed by the auto industry spokes- 
men this year to look at 1956 and 
the prospects for 1957 and say 
something optimistic. 

A look at some Ford figures 
shows what went on. R. S. Mc- 
Namara, Ford Div. general man- 
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ager revealed that development, 
tooling, and launching expendi- 
tures for the 1957 model jingled 
the nation’s cash registers to a 
grand total of $209 million. 

This does not include another 
$167 million earmarked for new 
plant facilities to produce parts. 
New model acceptance put the di- 
vision’s 15 car-assembly plants on 
heavy overtime schedules. On 
Nov. 28 Ford broke previous rec- 
ords by putting together more 
than 8500 cars and trucks in a 
single day. 

Benson Ford is on the records 
with statements indicating they 
won't be surprised to see industry 
sales pass 7 million cars in ’57 nor 
to find an 8.5 million new car an- 
nual volume become the norm by 
1965, with occasional peaks of 9.5 
to 10 million volume by that time. 


Automation Is Working 

So far as automation is con- 
cerned, one thing is certain—auto- 
mation is working. One of the 
talks most’ enthusiastically re- 
ceived at the AUTOMATION-Pur- 


detroit dateline 


Se ie ee ee a 
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By JAMES C. KEEBLER 


Associate Editor 


due Conference on Manufacturing 
Automation held in October was 
that delivered by Chrysler’s Harry 
R. Bentley, of the engine di- 
vision. Conferees got a first-hand 
glimpse of the development from 
scratch of a large, highly auto- 
mated plant. 

Subject under discussion was 
the new Plymouth engine plant in 
Detroit. At this facility, designed 
to turn out at least 150 engines 
per hour, the normal working force 
is 3000. Bentley acknowledged 
this to be the industry’s most high- 
ly automated engine plant and 
went on to explain that since no 
manufacturer in his right mind 
was going to automate just for the 
sake of automation, they had used 
basic economic decisions to deter- 
mine which processes to automate 
and which could be done more ef- 
ficiently by making full use of the 
human brain, hand and eye. 

Comments that followed the 
formal presentation and informal 
discussion were to the effect that 

boy those automakers really put 
automation to work—that fellow 
surely knows his automation—this 
talk carried considerable weight 
with me—there’s real leadership 
in automation know-how. 


Auto Leadership 

Besides leadership in the tech- 
nology of what Bentley defined as 
the “optimum use of machines to 
produce high-volume, high-quality 
products at the lowest possible 
cost” the auto industry has also 
taken the lead in the training of 
workers for new opportunities and 
responsibilities of a higher class of 
employment. With courses in hy- 
draulics and electronics the main- 
tenance men are being trained on 
company time to tend the newer 
types of equipment being installed. 

With overall auto employment 
figures rising and better jobs be- 
ing made available, it looks like 
automation is working for the 
workers too. 


Recognition by Resolution 

In its 1956 session the Interna- 
tional Labor Conference in Geneva 
unanimously passed a _ resolution 
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recognizing automation as “an ef- 
fective means of providing expand- 
ing national economies, rising em- 
ployment, and higher standards of 
living for the peoples of the 
world.” 

UAW’s Walter P. Reuther has 
recognized that automation is pro- 
viding the wherewithal from which 
the people of this country will gain 
even higher standards of living 
and looks forward to providing his 
members with a _ shorter work 
week and greater leisure. 

So the year ended with the lead- 
ers of industry and unions in 
agreement that this idea of auto- 
mation is not a bogeyman to create 
vast unemployment but instead 
it’s working for the good. 


Crystal Ball Work 

To gaze into the future at the 
job ahead, so far as the technol- 
ogy of automation is concerned, it 
looks like the problem is to de- 
velop the art by building on the 
accomplishments thus far 
achieved. This is to advance the 
leadership already established. 

But leaders do not only strength- 
en their strong points—they con- 
tinually search out their weak- 


ea ee 
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nesses and accept them as the 
great challenges for future effort. 
In this light the auto industry can 
be expected to take a newer and 
stronger stand on automation at 
the factory worker level. 

It is not enough that the lead- 
ers of labor understand the facts 
of automated life. The story must 
be taken to the people themselves. 
This is not only a labor relations 
job but assumes the proportions 
of a full-scale public relations pro- 
gram. 

Often in the past the foremen, 
management’s front line on the 
factory floor, has been stuck in 
the middle with the job of selling 
automation both ways. Justifying 
to the man upstairs his need for 
automatic equipment, and justify- 
ing to the man on the machine 
that the net result is not bread 
lines. 


Worthwhile Advancement 

Example can be taken from the 
educational efforts of General 
Electric, whose film “This Is Au- 
tomation” is supplemented by TV 
commercials and employee meet- 
ings in an excellent effort to take 
the story to the people. 


The goal is to give the worker 
the knowledge that he and his 
company are participating in 
worthwhile advancement. Psychol- 
ogists have long since observed 
that neither of two men genuine- 
ly concerned with a given effort 
are likely to scuttle it. If a man 
is in the boat with you he’s not 
likely to bore a hole in it. 


With such efforts to back them 
up the automakers will not have 
cause to fear that when a labor 
leader says this is good, he might 
mean it’s a good club with which 
to clobber the management. 


Full of Fuel 

There’s no scarcity of auto in- 
dustry examples of the benefits of 
increased automation. The plants 
of Detroit are loaded with stories 
to be told. The time is ripe for 
telling. Not only is the potential 
unit market expanding but the 
buyer is offered and requesting a 
more complex auto. 

AC Spark Plug’s development 
of the “Safety-Minder” that can 
be set to sound a warning signal 
when the speedometer reaches any 
speed the motorist chooses is an 
example of new equipment being 
manufactured in 1957 that was not 
available in years gone by. 

Automatic features on cars are 
in higher demand: On the 1954 
& 5 models 65 per cent had auto- 
matic transmissions, 28 per cent 
power brakes and 22 per cent 
power steering—comparable | fig- 
ures for 1948 & 9 were 20, 4 and 1. 

With increased markets for 
more complicated machines there’s 
every reason why automaters, au- 
tomakers, and autoworkers should 
look to 1957 as a good year to 
come with the suggested theme 
song: “We've Come a Long Way 
Together—But We Still Have a 
Long Way To Go.” 


Insert shows inside of a 1957 Buick 
speedometer which incorporates the 
“Safety-Minder” developed by AC 
Spark Plug Div. to automatically warn 
the driver if his car exceeds a pre- 


selected speed. Production lines for 
such speedometers are automatically 
supplied with component subassem- 
blies by system of power and free 
conveyors pictured. Selector switch 
on each carrier directs it to its 
proper overhead storage destination, 
ready for instant use. 
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DYNAMATI[ 


EDDY-CURRENT EQUIPMEMT 
The Most Accurate and Trouble-Free Method of 
Adjustable Speed Control and Testing—at Minimum Cost 


Ajusto-Spede’ Drives 

Dynamatic Ajusto-Spede® Drives supply infinitely adjustable 
speed from an AC power source—with low power losses and mini- 
mum maintenance. These air-cooled, stationary field, eddy-current 
couplings, integrally mounted with standard D-flange AC induction 
motors, provide a complete package-drive in sizes from 3 HP to 
75 HP. Units of the same design and capacities are also available 
without motors. 


Dynaspede’ Drives 
These Dynamatic liquid-cooled, adjustable speed, Eddy-Current 
Couplings, integrally mounted with standard D-flange AC induction 
motors provide a compact self-contained drive in sizes from 3 HP 
to 75 HP. Motor types available are drip proof, totally enclosed 
fan cooled, and explosion proof. The coupling is completely 
enclosed. Separately mounted couplings are also available in 
capacities from 3 to 2500 HP and larger. 


Eddy-Current Brakes 

Dynamatic Eddy-Current Brakes are available in a wide range of 
torque capacities and operating speeds. Features include smooth, 
frictionless, shock-free operation with no rotating electrical com- 
ponents or contacts. Liquid-cooled types, as illustrated, provide 
loading requirements from 40 HP to 10,000 HP. Air-cooled units 
are available in sizes up to 50 HP. 


Dynamometers 
Three types of Dynamatic Eddy-Current Dynamometers are 
available to meet various testing requirements; absorption dyna- 
mometers up to 15,000 HP; motoring or driving dynamometers 
up to 500 HP; and universal dynamometers to 500 HP and 
larger. Special purpose dynamometers are also designed for use 
in applications where requirements are unusual. 


Send for Illustrated Literature Covering these Dynamatic Units 


——_ DYNAMATIC DIVISION 
e MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° KENOSHA, WISCONSIN 
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Now 
Available 


No. 30 
from = ‘ 
Le Blond... oy Borer 


to Bore Holes Faster 
than Ever Before 

























With the new LeBlond-Carlstedt Rapid Borer, you can bore, trepan or 





counterbore holes 3 to 8 times faster than by the conventional D-bit method! 
The Rapid Borer was developed expressly to accommodate revolutionary 
new tooling which cuts at very high speed with good accuracy and finish. 
Cutting oil is forced between the boring bar and hole wall forming a continuous 
bearing. It flushes back through a hole in the boring head and bar, carrying 
away the chips as it goes. Chip form is controlled both by tool angles and proper 
feed and speed combinations; thus tool faces are kept clean and chip passage clear. 
Cutter design produces balanced cutting pressures thereby controlling concentricity. 
This new tooling requires a machine with the following characteristics, all 
of which are incorporated in the LeBlond Rapid Borer design: 
High spindle horsepower 
Ample rigidity throughout 
Complete absence of vibration at all speeds 


Infinitely-variable feeds (up to 38” per minute), 
independent of speeds, while running under load 


Final drive to spindle through belts 

Large volume of cutting oil 
Basically, the Rapid Borer is suited to work that is symmetrical for balance in 
rotation—round, square, octagonal, tapered or stepped. A wide variety of hole diameters 
and depths as well as work sizes can be accommodated. 
_ Tell us about the holes you'd like to produce faster. Large holes or small. 
If the Rapid Borer can handle the job, we'll show you how to produce them faster 
than ever before. 





Progress Report: 


CCHRANER AIR PRODIICTS CAN MAKE 








BRIEF SPECIFICATIONS, No. 30 RAPID BORER 


%3 


Workpiece diameter...........ercssesereeneneeee %" to 61Y%gQ” Trepanning or counterboring......... , 2%” max. 
Boring and workpiece lengths (max.).... 18”, 42” or 66” Spindle speeds .... Single speed or variable 


ERS ih Y2” to 1%" to 2500 rpm 
Main drive motor 


EXAMPLES OF WORK BORED IN OUR SHOP 


1. Drive Shaft, 29%” x 2%” 2. Barstock, 134%” x 2%” 3. Barstock, 101%,” x 24%” 

Blind hole, 25” deep, .887” dia. Through hole, 1,062” dia. Through hole, 775” dia. 

Material, 4140 Material, C1141 Material, C1141 

Penetration rate, 6%” /min. Penetration rate, 7/4” /min. Penetration rate, 7” /min. 
Floor-to-floor, 5.5 minutes Floor-to-floor, 3.2 min. Floor-to-floor, 3.03 min. 

Old method* floor-to-floor, 29.2 min. Old method* floor-to-fioor, 19.4 min. Old method* floor-to-floor, 14 min. 


* Old method—conventional D-bit 


...cut with confidence 


The R.K. LeBlond Machine Tool Company 


Cincinnati 8, Ohio World’s Largest Builder of 
a Complete Line of Lathes for 


more than 69 Years 
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Progress Report: 


SCHRADER AIR PRODUCTS CAN MAKE 
PRECISION OPERATIONS EFFICIENT 


@ Let’s clear the air 
about close tolerances 


We've faced it. Lots of manufacturers 
still think air is as unpredictable as 
the weather report. But others know 
better, because they’ve taken the time 
to let a little sunlight on the subject. 
These open-minded ones are utilizing 
Schrader Air Products, not just to hold 
work or blow away chips, but to pro- 
duce complex units to close tolerances. 

Air is a big boy now. It has grown 
up fast because automation came be- 
cause pennies needed pinching. Be- 
cause many operations in manutactur- 
ing turned out to be just plain danger- 
ous. Then engineers found air was not 
only efficient, economical, and safe, but 
that products were already designed 
and produced to make air a logical way 
of performing hundreds of special jobs. 


FOR EXAMPLE: 


® Sweet words about 
air from a candy maker 


At a Buffalo, New York, candy com- 
pany, Schrader Air Products have been 
used to perform a complex measuring 
operation. To within one gram! Six 
Schrader double-acting cylinders are 
used to fill a bank of six more single- 
acting cylinders with a_ prescribed 
amount of chocolate. When a foot valve 
is released, the chocolate is forced into 
wax figurines, exactly filling them. And 
the entire installation is even covered 
and kept at a constant temperature to 
insure the proper chocolate viscosity. 

Take a look at the schematic. It 
shows the arrangement by which the 
Schrader Air Products are adapted to 
an operation which might at first seem 
far outside the limits of air use. It was 
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Schematic shows how Schrader Air 
Products are adapted for precision 
handling of liquid chocolate. 


FIRST NAME 


possible because some engineers put 
on their thinking caps. 


@ Talk about air’s 
advantages being auto- 
matic—lend an ear 


This is important to you, so don’t wan 
der off. When air is used to synchronize 
motions automatically, efficiency is al- 
most sure to follow. BUT, the natural 
advantages of air multiply like rabbits. 
For instance, economy is basic. In 
many cases it can make the difference 
between profit and loss. Then, safety 
margins are widened by the use of spe- 
cial control techniques. Air’s simplicity 
makes possible easy finger-tip and tip- 
toe operation of tiring hand and foot 
movements. Fatigue? Who’s tired? Pro- 
duction goes up. Modern packaged con- 
trol sets are so highly developed that 
most hazards of press operation are no 
longer applicable. Both hands must be 
used at once, and cannot stray into 
danger zones. Any machine using a me- 
chanical clutch, shears, brakes and fric- 
tion clutches can use special controls. 


@ We like to be 
taken advantage of 


You can make use of Schrader’s engi- 
neering facilities. That’s why we have 
them. Upon request, Schrader engineers 
will assist in planning for the most ef- 
ficient use of air in your plant, and in 
selecting the products best suited to a 
given application. Distributors are con- 
veniently located to deliver Schrader 
Products in the shortest possible time. 

Write to Schrader for information. 
Address A. Schrader’s Son, Division of 
Scovill Manufacturing Company, In- 
corporated, 472 Vanderbilt Avenue, 
Brooklyn 38, N. Y. 


IN THE USE OF AIR 


ESTABLISHED IN 18644 b 0 be 
i 


INDUSTRIAL PRODUCTION AND CONTROL 


een om oo sonoma 
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By FRANK G. WOOLLARD 


British Correspondent 


Advanced development of conveyors illustrates the effort being applied to 


obtain continuity in production and assembly operations. 


The carriers of this 


Flowmaster conveyor, developed by Fisher & Ludlow Ltd., are fitted with three 
selector pins which can be arranged in a given pattern to preselect a desired 
transfer point at which the carrier is directed off this conveyor line. 


Continuity Ils The Goal 


AUTOMATION has been described 
as a new philosophy of production. 
This, to the practical man, may 
sound somewhat highflown, but 
Webster gives a definition of phi- 
losophy as: “the knowledge of 
phenomena as explained by, and 
resolved into, causes and reasons, 
powers and laws.” If the laws 
controlling automation can be re- 
solved, it could be very helpful to 
everyone who is interested whether 
as promoter or as user of the auto- 
matic method. 

The central idea in automation is 
undoubtedly the continuity of op- 
eration and from the early days of 
the industrial revolution manufac- 
turers have, consciously or uncon- 
sciously, been striving for continu- 
ity in the production processes. In 
early days the aim was instinctive 
rather than conscious but, with 
every forward step, the idea of 
continuity has become more defi- 
nite, and more precise, and more 
deliberate. This being so it may 
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be well worth while to examine the 
proposition, to ascertain whether 
it is tenable and, if so, how we 
can use it to help more and more 
producers to consider automation 
as part of their manufacturing 
policies. It may be here remarked 
that the word manufacture has 
become a complete anachronism 
when referring to modern produc- 
tion methods, and particularly to 
automation, for which a much 
more suitable term would be ‘“‘auto- 
facture.” 

Before the industrial revolution, 
work was, for the most part, 
carried on in the home or in adja- 
cent barns by the master and a 
few men with, perhaps, a couple 
of apprentices—very much as in- 
door work could be done on a farm. 
In due time independent workshops 
were set up but the tasks were 
by no means continuous and fre- 
quently they were unrelated one to 
the other. Later these workshops 
grew and became “Works’’ where 


large projects were carried out or 
a “manufactory” soon to be 
shortened to “factory” —- where 
quantity production was under- 
taken. In these factories the batch 
system was evolved but this was 
discontinuous because the ma- 
chines were grouped in shops or 
departments according to type 
lathes, milling machines, drilling 
machines and so forth. This in- 
volved the movement of batches 
of piece parts from one department 
to another and where accuracy was 
required the piece parts had to 
pass through an inspection depart- 
ment before going on to the next 
operation. 

In the assembly of motor vehi- 
cles, however, it was seen that, if 
the chassis frame could be mounted 
on wheeled axles, it would be pos- 
sible to move it from station to 
station at which specific units 
could be added. In all probability 
it was this, more or less, fortuitous 
adaptation of a natural situation 
that led to the conception of the 
conveyor assembly line. 


Development of the Flow Line 


As the lesson of the assembly 
was absorbed, engineers grasped 
the idea of continuity in produc- 
tion and gave consideration to the 
economics of machine lines with 
the machines laid out in operation 
sequence instead of being grouped 
according to type. Thus the flow 
line was developed with lathes, 
milling machines, drill presses and 
other tools in line and with the 
inspection bench at the end of 
line. Later heat treatment was 
brought into line with the ma- 
chining processes, where this was 
regarded as desirable, to promote 
continuity. These machines and 
processes were linked by conveyors 
of differing types: belt or pendu- 
lum conveyors were often em- 
ployed but in many instances roller 
track or even simple slides were 
used. 

The next forward step was the 
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E. BORING 
MILLING 


TAPPING 


FINISHING 


simplifies automatic control 
of transfer machines 


When you’re considering the cost of transfer-type 
machining operations, look at the new areas of return 
from the simplicity of CYPAK* control systems. Trans- 
fer machine installations of CYPAK are proving two 
important facts. 

First, CYPAK has made the first major change in 
simplifying industrial control reliability. The control 
elements have no moving parts to wear, corrode or 
jam. Conservatively rated, CYPAK life is many times 
longer than conventional relay systems. You can 
measure the savings in more continuous production 

. . control replacement costs eliminated. 

And second, CYPAK design greatly improves the 
physical simplicity . . . ease of inspection, addition, 
or change of transfer machine control. Each CYPAK 
element is encased in a protective plastic block. 
These are plugged-in—locked-in to a common power 
channel forming a compact, simply wired system. 

We'd like to give you further proof of CYPAK con- 
tributions to complex machine control. Your West- 
inghouse sales engineer has full reports on many 
different applications. Call him today or write 
Westinghouse Electric Corporation, Dept. B,3 Gateway 
Center, P.O. Box 868, Pittsburgh 30, Pa.  «Trade-Mark 

J-21964 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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introduction of the automatic 
transfer machine by which the flow 
line was consolidated by grouping 
the machine heads on a common 
base which carried a long continu- 
ous worktable; this worktable be- 
ing provided with mechanisms to 
carry the workpieces from station 
to station throughout its length. 
Such transfer machines can have 
as few as two stations or as many 
as needed. Moreover these ma- 
chines can be coupled by interop- 
eration transfer shuttles, better de- 
scribed as linking devices. These 
help to promote continuous flow 
so that a large section of a ma- 
chine shop or even a whole depart- 
ment can be automaticaliy op- 
erated. 

When we look back on this de- 
velopment we can see a logical 
trend towards continuity in op- 
eration and as we look ahead the 
In all the 
forward steps in machine shops the 
idea of continuity is paramount 
and this also is true for all other 
industries where automation is 
being applied: the aim is always 
to establish a perfect 


same trend is obvious. 


continuum. 


Problems to be Solved 


The advent of the automatic 
transfer machine did not, of itself, 
provide complete continuity of per- 
formance. There were, and are 
still, interruptions in the 
sequence of operations to be over- 


many 


Some of these are inciden- 
tal hindrances and others are un- 
predictable stoppages. Among the 
former interruptions are _ tool 
changing, inspection, chip removal 
and lubrication problems, while 
among the unpredictable stoppages 
there will be tool failures, impacted 
chips and failures of operating or 
control mechanisms. 

All these interruptions to con- 
tinuous operation have received at- 
tention but all the remedies are 
rarely embodied in the same ma- 
chine. Delay due to tool changing 
has been reduced in incidence, it 
has been organized by scheduled 
attention and assisted by mechan- 
ical aids, but it has not been, so 
far, eliminated. Inspection which, 
if done manually, is a slow process 
has received attention and would 
appear to be on the way to com- 
plete automation. Chip removal 
would appear to be an automatic 
possibility but to make it really 


come. 
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effective the 
should be 


factory building 
designed to accommo- 
date the necessary apparatus. Lub- 
rication delays can be eliminated. 
by building the oiling system into 
the machine and this has largely 
been accomplished. 

The stoppages which are purely 
unpredictable can be safeguarded 
but accidents will occur in the 
best-regulated factories. The most 
common trouble is due to tools 
broken tools can cause considerable 
delay. This can be largely over- 
come by proper tool inspection, 
regular changes of and 
sharpening whether it appears to 
be necessary or not and by setting 
speeds and feeds to suit the tools. 
The transfer machine is not so 
liable to interference by operators 
as the individual machine and will 
therefore give longer tool life with 
less accidental trouble. Impacted 
chips can present problems but 
these are not usually difficult of 
solution. 


tools 


Unforeseen breakdown of the op- 
erating heads or other mechanism 
can best be provided against by 
regular inspection as a part of pre- 
ventive maintenance. The control 
system plays an important part in 
this matter and instances have been 
known where limit switch failures 
have resulted in very serious ac- 
cidents to the mechanism. The 
author knows of one case where, 
due to failure of a limit switch, 
the main body of a multidrill head 
was broken through. The substi- 
tution of electronic controls would 
appear, in theory, to provide a 
solution to this kind of accident 
since electronic controls are less 
liable to be affected by mechanical 
wear, suds and dirt. 


The Logic of Automation 


The author has used the trans- 
fer machine as a stalking horse for 
his contention that the root idea 
behind all automation is continuity 
of process, but it is equally true of 
any process: it is not confined to 
the machine shop nor to metal- 
working. It applies to flow proc- 
essing of liquids, fluids and semi- 
fluids and even to computer ac- 
countancy and the like. Upon close 
investigation it will be found that 
the whole logic of automation can 
be succinctly summed up 


phrase “continuous operation” or | 


the single word “continuum.” 
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A Process Cleaning 


Engineering Staff... 
at NO COST TO YOU! 


Because industrial cleaning methods 
are a highly specialized function 
outside the usual scope of produc- 
tion men, Magnus Chemical Com- 
pany offers the services of an 
organized staff of cleaning engi- 
neers to work in your plant with 
your own engineers and produc- 
tion men—from initial planning 
through machine design and chemi- 
cal research to operation of the 
installation to meet required pro- 


duction schedules. 


Magnus offers you the means of 
adding a complete staff of clean- 
ing technicians to your organiza- 
lela ALU ele ML aes) B 


FOR FREE HANDBOOK 


of Production Line Cleaning 


Methods, use convenient coupon. 


Magnus Chemical Company, Inc., @ world- 
wide organization specializing in cleaning 


and protection of all surfaces. 


101-A South Avenue 
Garwood, New Jersey 
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From these McCormick & Company, Inc. percolators, gallons of pure vanilla extract are produced daily. (Inset) 
Maintenance Supervisor setting the Chromalox Automatic Thermostat to exact degree for optimum extraction. 


VANILLA 


Vanilla Extract, as found in every 
kitchen and soda fountain, is the result 
of repeatedly passing alcohol through 
chopped vanilla beans. The process 
formerly took several days of constant 
recirculation in the percolators at 
McCormick & Company, Inc., in 
Baltimore. Then the company found 
that processing time could be dras- 
tically reduced by mildly preheating 
the alcohol agent before each contact 
with the beans. 

To overcome the hazard of bringing 
heat into contact with highly volatile 
alcohol, McCormick chose and installed 
a Chromalox Electric Circulation 
Heater on each of the eight percolators. 
Results: safe, clean heat, with hairline 
temperature control; output of equip- 
ment was increased and production 
time reduced. Each part of the heater 
coming in contact with the circulating 


extract was tinned before assembly to 
maintain the highest purity standards. 

Chromalox Electric Circulation 
Heaters are completely packaged heat 
exchangers designed for a wide variety 
of liquid and air heating jobs. You get 
quick and easy installation—just make 
several simple pipe and electrical con- 
nections. Heating chamber, elements, 
insulation, thermostats and mounting 
lugs are built-in. 

If your production line heating is a 
problem, chances are electric heat can 
do the job better... and Chromalox 
can do it best. We’ll be glad to send you 
helpful information or have a Chroma- 
lox sales-engineer give you a personal 
recommendation. Write for Folder 
F-1587 containing current application 
information on versatile Chromalox 
Circulation Heaters for water, oils, 
steam, air or heat transfer media. 


Edwin L. Wiegand Company 


7850 Thomas Boulevard * Pittsburgh 8, Pa. 


Circle 574 on Inquiry Card 


Chromalox Electric Heat 
saves processing time, raises output 


Vanilla beans, as picked from tropic vines. In 
the tray, shredded beans ready for processing. 
The end product, McCormick Pure Vanilla Extract. 
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Size or Ingenuity ? 


Time and again the question is raised concerning the pros- 

pects of small plants applying the principles of automation. 

Apparently there is considerable misconception that in 
large measure automation is the province of the industrial giants. 
A little research will show that automation application has rela- 
tively few restrictions, least of all plant size or employment. 

Basically, the major requisite needed is sufficient volume 
of production run or a steady market. Historically, automatic 
production got its start in small plant operations with products 
of stable character and continuous market demand. Develop- 
ments in production of such items as cloth, rugs, magazines, 
flour, foods, bottles, toys, toothpicks, lamps, and matches bear 
this out. Only in recent years has volume demand made auto- 
mation feasible in other fields like automobile and appliance 
manufacture. 

Talent and manufacturing know-how are not the special 
preserve of any particular size of concern. Ingenious product 
design, processing and equipment are the main factors in effect- 
ing automatic production. Anyone can achieve the desired goal 
—with determination and good management. Even in the cases 
where lots are modest, automatic programed machines hav- 
ing low setup cost can provide similar advantages in decreased 
unit costs and improved quality. 

Case histories of small companies on record—with a wide 
variety of products—show impressive results. Pointed comment 
by such manufacturers that “automation is our salvation” and 
“automation is the secret of our success” are no idle words. 
Sone of the basic considerations to be made are outlined in 
the first article in this issue. 


A hard look at business statistics shows that 93 per cent of 
all manufacturing firms employ fewer than 100 people. New and 
expanded applications of automation in this vast field, ranging 
from simple electrical controls to highly advanced production 
systems, offer unlimited challenge and opportunity for the fu- 
ture. 


EDITOR 
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DEVELOPING 
SMALL SCALE AUTOMATION 
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DIRECT ) 
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HOW SOON WILL AUTOMATION PAY FOR ITSELF ? 


| ]c0gt OF AUTOMATION | 
EQUIPMENT 
ENGINEERING 
DEBUGGING 
TRAINING 
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+X PRODUCTION, 
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Small-scale or simple automation is useful and profitable for the 
large manufacturer as well as the small. How can small-scale job 
operations be successfully automated? What are the main criter- 
ia? Practical automation requires a new approach, new thinking 
and perhaps a different plant setup. 


By F. F. WHITE 


Vice 


FOR THOSE SEARCHING for the common 

denominator of automation, the quintessence 

of what automation represents to everyone, 
I suggest the following: 

First, automation is something old, for in it 
there is gathered all the wisdom inherent in manu- 
facturing since the start of the machine age—the 
methods, the gadgetry, the mechanisms, the engi- 
neering sciences. This is the foundation and the 
background of automation, and always will be an 
inherent part which should never be ignored or 
forgotten. 

Second, automation is the problems of today and 
the steps we are taking to solve them. Primarily 
the problems are how to continue to raise the 
standard of living; how to give more people more 
material return for their labors; how to enable 
them to have the opportunity for healthier, more 
educated and happier lives. There are the prob- 
lems of inflation, and limited physical efforts of 
available labor force to produce for almost limit- 
less consumer demand. In addition, there is the 
goal of releasing human beings from routine, physi- 
cally wearing work and allowing them to develop 
more of the mental skills involving training and 
judgment. Helping us solve these problems is 

This article is based on a paper presented at the 


ference on Manufacturing Automatior 
and Purdue University, October 1956 


‘First Cor 
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a series of new developments and techniques, some 
now so accepted as to be commonpiace, but cen- 
tered about electric power, the electric motor and 
electrical control devices. 

Third, automation is our plans for tomorrow. 
We envision the completely automatic plants of 
the future. Manufacturing will be accomplished 
almost entirely by flexible, automatic machines. 
Human ingenuity will be devoted to development 
of new and improved products to better serve 
mankind, produced uniformly and at least cost. 

Fourth, automation is enthusiasm. You will hear 
enthusiasm throughout this conference. People in 
automation realize what they are doing carries 
on the tradition of ingenuity, of progress, self 
development, and leadership. Our feeling is not 
only that our free way of life is the best way of 
life, but that here we have a tangible means of 
proving it and, therefore, we’re enthusiastic about 
it. 


> What is Small-Scale Automation? 


Many a corporation executive, confronted for 
the first time with the need for automation in 
his own comfortable and well-run plant, has a 
feeling close to terror. He envisions gigantic capital 
expenditures for long, streamlined machines inter- 


AUTOMATION—January 1957 





locked with complex control systems. He sees pres- 
ent and profitable production machinery, not fully 
depreciated and operating satisfactorily. This, he 
thinks, he must exchange for a new and untried 
process with possibly golden but remote future 
profits. Clearly, to reassure a justifiably skeptical 
management, there should be a “foot in the water”’ 
approach to automation instead of a “dive into 
water” which may prove cold. 

Small-scale automation is the answer to the need 
for a modest and reasonable approach. It can be 
very profitable although simple. It can be applied 
to existing machinery and processing techniques. 
The moderate capital investment can be returned 
quickly and reinvested as fast as desired. Small- 
scale automation is ideal for the small plant. It 
is also the trend in big plants where large and com- 
plex special machinery has become inflexible and 
clumsy, where maintenance costs are high and 
shutdowns are crippling. 

Today the tendency is to automate by plan 
unit by unit on a small scale. Then the units are 
integrated into flexible sections, or entire plants 
where their production records are spectacular. 

Small-scale automation may be defined as the 
maximum approach to mechanization of one or 
more machining or assembly operations with a 
clearly indicated incentive in view. It may be ap- 
plied as an adaptation to one or more machines 
already in operation, or it may be applied to a 
special machine or machines. Although not limited 
in size the workpieces involved are generally small. 
Small-scale automation is capable of being inte- 
grated into an overall automation system, but fully 
justifies its existence on a unit basis. 


> Why Automate at All? 


Before starting upon any automation program, 
there must be a clearly indicated incentive. The 
engineer must ask and answer certain basic ques- 
tions which have become axioms of automation. 
These are: 


1. Can the operation be combined with a previ- 
ous operation or a subsequent operation, or be 
eliminated entirely? Although this question may 
have been asked and answered before, it is im- 
portant that it not be overlooked as one of the 
simplest of all solutions to the problem. 

2. Is parts volume sufficiently high? Very often 
similar parts can be grouped together and run off 
with a minimum amount of tooling changeover. 
However, make certain that there is a sufficiently 
high volume of parts to run before automating. 

3. Is direct labor a high per cent of product cost? 
Direct labor savings is perhaps the most prevalent 
and spectacular justification of automation. The 
number of direct labor personnel saved is a rule 
of thumb guide as to which operation or series of 
operations to automate first. 


4. Is scrap a high per cent of product cost? The 
automatic machine is not affected by fatigue of 
arm or eye, nor is it careless or forgetful. The 
automated operation should produce uniformly high 
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quality—eliminating classification and selective fit- 
ting in assembly. 

5. Is material a high per cent of product cost? 
A certain amount of material will be lost in setup 
and adjustment of an automatic operation; how- 
ever this can be minimjzed by good machine design, 
and overall scrap saving should be considerable. 

6. Is production rate high enough? Operating 
tirelessly, the automatic machine can invariably 
outperform the human operator. By securing much 
greater production from less machinery, spectacu- 
lar cost savings can be shown. But the subsequent 
operation must be able to absorb the increased 
production, and the previous operation must be 
capable of supplying the stock required. 

7. Are inspection costs high? Use of 100 per 
cent inspection and segregation of rejected parts 
into salvageable and unsalvageable material is cost- 
ly, as is classification of parts into selective fits. 
Automation has a great deal to offer in the in- 
spection field. If tolerance is critical, the automat- 
ed operation can inspect its own work and adjust 
if necessary. In case of serious out-of-tolerance 
the automated operation shuts itself down and 
signals for attention. Scrap is minimized by feed- 
back control—and uniformity of production often 
eliminates selective assembly. Cost savings here 
are impressive. 

8. Is machine utilization time low? Many an au- 
tomatically cycled machine awaits the operator 
while he loads and unloads the workpiece. With 
automatic loading and unloading, the automated 
machine does not wait for the indeterminate time 
when the operator will press the START button. 
The resultant output of the automated machine is 
far greater. 

9. Does product model changeover greatly affect 
this operation? Although small-scale automation 
is outstanding in its flexibility, nevertheless it is 
more time consuming to change over an automatic 
than a manual operation. Those parts least af- 
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fected by model changeover should be automated 
first. 


10. Is plant space limited? Automated machine 
components are usually grouped closely giving high 
utilization of floor space. Higher production per 
unit also greatly conserves floor space. 


11. Can the part be redesigned for automated 
operation if necessary? This is the question which 
makes the sales manager and production manager 
shudder. From the standpoint of replacement parts 
in the field, the question may pose some serious 
problems. However, the cost savings from a rela- 
tively simple redesign may be so important to 
all that it cannot be overlooked. The redesign will 
change what would otherwise be a complicated 
automated process into a relatively simple one. 


12. Is there a shortage of operators? If a suffi- 
cient supply of skilled operators is available at 
reasonable rates, certainly much thinking should 
be done before automating. However, General Elec- 
tric predicts that by 1965 customer demands for 
goods will be up 40 per cent while the available 
work force will rise only 14 per cent. The lack 
of sufficient skilled workers is a basic factor in 
the very rapid growth of automated processes. 


13. Is maintenance cost high? Maintenance costs 
of several hand-operated machines may be higher 
than a well-designed automatic operation. Some- 
times maintenance costs are hidden when operators 
do some of their own maintenance work. Tool 
sharpening and replacement costs will be lower 
because of closer control and uniformity of tool 
usage. 


14. Is the operation undesirable? Is it noisy, 
smokey, dangerous or undesirable for some other 
reason? The automated operation cares little about 
its environment or any safety hazard. 


15. Is supervision limited? Every plant manager 
knows the important role played by alert, aggres- 
sive supervision. Often expansion stretches super- 
vision too thin. The automated machine requires 
the minimum of supervision. It can shut itself off 
when production is completed, or flash a signal 
light when attention is required. 
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After answering these basic questions, the en- 
gineer will have a clearer understanding of what 
is most needed. On the other hand if there is doubt 
and uncertainty—proceed to other operations whicb 
may need automation more. By the time the doubt- 
ful operations are returned to, they may have 
clarified themselves. What is intended is not to 
slow down the switch to automation but rather 
to focus attention on those operations which need 
automation first. 


> How Soon Will It Pay for Itself? 


Having answered the basic questions of Why 
Automate at All? the engineer has a concept of 
possible savings available from ideal small-scale 
automation. Roughly computed, these savings 
should be expressed in dollars as potential savings 
in one year of ideal automated operation. 

Using this rough dollar figure, the engineer next 
asks himself: Can it be automated to pay for itself 
in the first six months of operation? Why six 
months? Small-scale automation which cannot pay 
for itself within the first six months of operation 
should be entered into only with extreme caution, 
if at all. 

A six-months payoff is within both the fiscal 
year, and a possible annual model change, or ob- 
solescence. A capital investment approaching a 
payoff period of one year is a major investment, 
and should be deferred unless there are pressing 
reasons and until all other operations which can 
payoff in six months or less have been evaluated. 

Small-scale automation is a fundamental engi- 
neering technique which can be applied with start- 
ling similarity and startling results in many basic 
industrial processes. The six-months rule has 
proved itself a sound and practical dividing line 
for selecting the most important projects. 

If the savings per year—half of which are avail- 
able to pay for equipment, engineering, debugging 
and training—are absurdly low, then the same 
analysis should be applied to other operations. 


sunsequen | AUTOMATIC MACHINING & ASSEMBLING 
____| MULTIPLE STATION ASSEMBLY MACHINE 


Lr | EIS 


at 
‘ UNLOAD } mney 4 
ey 
anna ‘ ay ey (eer wt 


f= 2 


AUTOMATION—January i957 





Cv 


TABLE 1—Automation Evaluation 





TERM EXPLANATION 





COMMENT 








Previous 

Operation 
be simplified or eliminated? 

Storage 


supplied. 


Feeder 
Often orients. 


Orientation 
characteristics of the part. 


Escapement 
riding parts. 
Loading 


curacy and uniformity of product. 


Clamping 


Indexing 
another. : 


Motivation 


Operation 


Control 


shuts down operation. 
failure of any function, or overload. 


Maintenance 


Inspection 


Subsequent 


Operation study. 


The manufacturing operation immediately preceding the operations 


under study. Or the raw material source. Can previous operation 


The bank of pieces required in case of previous operation failure, 
also to keep the feeders of the automated operation constantly 


Handles the raw material or workpiece required for the operation. 


Automatic positioning of the workpiece, dependent on physical 


Release of one part at a time. Complicated by interlocking or over- 


Uniform placement of workpiece in work fixture. 


Secure holding of workpiece in work fixture or position. Especially 
required for precise work or heavy stock removal. 


Means of accurately moving workpiece from one work station to 


Power required by bringing tool and workpiece together. 


Power required to actually perform machining or assembly operation. 


Proper sequence and timing of escapement, loading, clamping, in- 
dexing, motivation and operation, inspection and unloading. By 
feedback from inspection station either corrects out-of-tolerance or 
Also shuts down in case of jamming, or 


Through control, shuts down machine when tool is dull, or overload 
of any kind occurs before damage to the machine. 


Provides impulse for control device to correct or shut down machine. 


Manufacturing operation immediately following the operations under 


Indicates the dependence of suc- 
cessful automation on an adequate 
source of pieces of uniform quality. 


May be large storage hoppers 
with built-in elevating conveyor 
for supplying feeder. 


Bar, coil & strip feeder. Mechani- 
cal transfer, vibratory, tumbler, 
and blade type feeders. 


Accomplished by curved or 
slanted tracks, vanes, guides, slots, 
air streams and special devices. 


Accomplished by lever, or cam. 


Required for ac- Accomplished by gravity, claw, 
magnet, pushrod, vacuum cup, 


lever, air jet. 


Accomplished by collet, cam, 
spring, air cylinder, toggle, strip- 
per plate. 


Accomplished by transfer, rotation, 
turn-over; horizontal or vertical, 
intermittent or recipricatory mo- 
tion. 


Cam, air or hydraulic cylinder, 
crank, toggle, gear, solenoid, 
screw. 


Power source usually same or 
similar to motivation. 


Limit switches, cam valves, step- 
ping switches, proximity switches, 
photoelectric devices, relays, 
timers, solenoid valves, magnetic 
amplifiers, etc. 


Current and voltage limiting de- 
vices, pressure switches, strain 
gages. 

Air gage, dial indicator and plug 
gage devices. 

Workpiece can often be delivered 


oriented for subsequent operation. 
May be simplified or eliminated. 
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> How to Automate on a Small Scale 


If the rough analysis indicates that the auto- 
mation project will pay for itself in six months 
or less, or if there is other good and sufficient 
reason, then analysis should proceed in more de- 
tail. 

A manually operated drill press, symbolic of 
the standard machine tool, will illustrate what we 
must examine: Workpieces are obtained from the 
previous operation, (it may be a steel mill or a 
foundry) and placed in a storage container or 
area. Operator selects single workpiece (feed, 
orient, escapement), places it in the work holding 
fixture (load), clamps the workpiece in the fix- 
ture, centers the workpiece under the drill head 
(index), lowers the quill bringing drill in contact 
with workpiece (motivation). Drill press motor ro- 
tates drill (operation), operator determines depth 
and size of hole (control), changes drill if dull 
(maintenance), inspects, unclamps, unloads, and 
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places in storage for subsequent operation. 

The symbolic drill press may be automated as fol- 
lows: An adequate supply of workpieces is brought 
from the previous operation into a storage area, 
or hopper, (which automatically supplies the feed- 
er). The feeder orients the workpiece and delivers 
it to the escapement, which selects one piece, re- 
leases it for loading into a fixture where it is 
clamped, indexed, motivation is initiated, and the 
drilling operation commences. The power required 
for drilling is monitored automatically should the 
drill become dull and require replacement, in which 
case the machine shuts itself off. An air gage 
probe is automatically lowered into the hole to 
blow out chips, measure size and depth. The work- 
piece is unloaded by exhaust air from unclamping, 
and the workpiece is delivered to storage for the 
subsequent operation. 

This illustration, applied to the simplest of the 
standard machine tools, is important because such 
a standard machine tool is generally multipurpose, 
has the flexibility to be readily retooled for other 
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WILL SMALL SCALE AUTOMATION WORK? 


SOME TYPES OF 
SUCCESSFULLY AUTOMATED STANDARD MACHINERY 
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jobs, and is in general use. The standard machine 
tool builder can amortize his design engineering 
cost over the expected sales volume and give a 
distinct advantage in original cost of the machine. 
Furthermore, automatic cycle machine tools are 
increasingly available containing their own clamp- 
ing, indexing, motivation, and operation features 
which greatly simplify automation problems. 

Side by side with the standard machine tool is 
a basic machine for automation which is the center 
of machine tool or assembly operations. It is the 
assembly machine, and has two fundamental forms: 

Index Table: First, there is the multistation in- 
dex table around which may be grouped various 
machines or assembly operations, or any combina- 
tion of both. One station is required for loading, 
and one station for unloading. The index table is 
basic because it can be retooled with a variety of 
work-holding fixtures, and a wide assortment of 
operations can be grouped around it. Its limita- 
tion is physical size, and number of index stations. 

Multiple-Station Assembly Machine: Although 
this machine can provide an almost unlimited num- 
ber of work stations, the economics of small-scale 
automation limits the number of stations to main- 
tain flexibility, and to keep capital costs in line. 
The workpieces, mounted in fixtures are moved 
about the periphery of the machine by chain. Ac- 
curacy is maintained by either floating the tool 
or the work-holding fixture. The center portion of 
the machine may be used for a variety of feeding 
devices, or machine tools, or special machines. A 
line shaft with cams extending the length of the 
machine coordinates timing of motions, and a vari- 
able-speed intermittent drive provides a variety of 
speeds and dwell times. 

Using the standard machine tool, or the stand- 
ard assembly machines as fundamental building 
blocks for the automation project, we should ex- 
amine the automation points outlined earlier and 
shown in TABLE 1. The automation project under 
consideration should be examined point by point 
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as indicated. How suitable is the basic equipment 
at hand? Will the workpiece lend itself to handling 
and inspection by standard equipment which is 
available? How much layout and special engineer- 
ing will be involved? In the engineering and build- 
ing and assembly budget there should be ample 
time for solving and correcting problems which 
will not appear on paper. 

Finally, purchase orders and detailed instruc- 
tions must be written, drawings started and plans 
for a training program initiated to prepare plant 
personnel for the impact of automated operation. 


> Will Automation Work? 


Although automation has proved itself beyond 
a shadow of a doubt, still with each new auto- 
mation project, the question always arises—will it 
work this time? Will it pay for itself within the 
estimated period? Will it turn out the production 
expected of it? Was some salient factor overlooked ? 
Was wrong equipment, or faulty design incorporat- 
ed? 

Generally, there should be little risk if the fol- 
lowing points have been adequately covered: 


1. Will the automated process be obsoleted by a 
model change, product development or process 
simplification ? 

2. Is there sufficient economic justification? Will 
the automated operation pay for itself out of its 
own cost savings in six months or less of opera- 
tion? 


3. Are there serious size variations or irregulari- 
ties in the basic process? 

4. Does the product have the best and simplest 
possible design for automation? 


5. Is the automation project attempting to do 
too much or too little? In short, is it getting the 
most for its money? 


6. Does the automation design incorporate the 
best suitable materials and components? The best 
engineering and ingenuity available? 

7. Is sufficient time allotted for debugging and 
proper training of maintenance, setup and super- 
visory personnel, and sufficient technical personnel 
available to service the machine when required? 

8. Are plant personnel willing to accept the new 
automation installation? 


9. Are nuts, bolts, solenoid valves, switches, 
springs and reiays standard? Will sufficient stock 
of all spare parts be kept on hand? 


10. Will a rigorous and regular lubrication pro- 
gram be followed? 


The list of tools and equipment which have been 
successfully automated grows every day. Not only 
are equipment manufacturers beginning to furnish 
standard automation packages, but feeders, con- 
trols and inspection devices are being improved 
in reliability and flexibility so that the engineer 
may minimize cost and uncertainty and concen- 
trate on those points which are clearly special for 
special design engineering. 
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These seven major compo- 
nents go into each Gillette 
safety razor. Assembly into 
completed razors formerly 
was a manual operation, but 
two automatic machines have 
now been developed for the 
job. 
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AUTOMATION 
TODAY 


ASSEMBLING 
RAZORS 
AUTOMATICALLY 


By E. M. SULLIVAN 


and C. O. MERCHANT 


pt. of Engineering Chief Engine 


Sillette Safety Razor Co wanson-Erie 
Boston, Mass 


INFLATION steadily has pushed the prices of all commodities higher 

and higher with a few notable exceptions. Despite the manufacturing 

economies of miechanized parts production, prices continue their up- 
ward spiral. One of the exceptions is the familiar Gillette safety razor. 
Years ago the price of a Gillette razor and six blades was a dollar. Today 
the price still is a dollar and it’s a better razor. To bring about this 
situation the Manufacturing, Industrial Engineering and Process Engineer- 
ing Departments at Gillette have been continually working on the problem 
of costs. Time after time they have found ways to increase production-per- 
machine, or to reduce costs-per-unit, or both. About a year and a half ago 
it was felt that a practical limit had been approached in the field of mecha- 
nized parts production, and attention was focused on mechanized assembly. 
Broadly speaking, manufacturers have many reasons for turning to auto- 
matic assembly, such as lower cost, greater production, improved quality, 
safety for operators, and reduction in scrap. In the case of Gillette, the first 
reason lower production costs prompted the company to seek a solu- 
tion in automated assembly. 

Many Gillette razors are now assembled automatically. Two separate 
machines were designed, built, and tooled by Swanson-Erie Corp. and 
were recently put into operation and soon will be in full production. A few 
minor problems have been encountered, some having to do with tolerances 
on the parts to be assembled but these are rapidly being solved. Gillette’s 
production of Super Speed Razors light, medium and heavy types is 
45,000 per day. The two Swanson automatic machines, running at 100 per 
cent efficiency, will produce all of the medium razors, or about one-third of 
the daily total. With slight modifications, additional machines can be built 
to handle the light and heavy razors as well. So far the assembly phase 
of Gillette’s automation program has freed 15 operators from manual as- 
sembly functions. These operators have been transferred to inspection and 
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This sketch illustrates operations performed on one of the machines. Half-cap assem- 
blies, consisting of a spider plus two half-caps, are automatically assembled at a 
rate of 60 per minute. 


Snap second side 
of half-cap 


other jobs where human skills are more appropri- 
ately used. 

A Gillette razor has seven main components. 
Three of these parts—the spider and two half-caps 
—make what is called a half-cap assembly. These 
assemblies are put together on a special in-line 
machine at a rate of 60 per minute. Spiders are 
fed manually into a chute; vibrating feeders sup- 
ply half-caps to each side of the spider; the half- 


are chuted out for manual loading into trays which 
serve as oriented storage magazines. It should 
be noted here that Gillette has plans for auto- 
matically loading the completed half-cap assem- 
blies into the trays. Like so many others who are 
pioneering in the field of automatic assembly, 
this company is tackling one phase of the job at 
a time. 

Complete razors are assembled on a second ma- 


caps are sprung into place; and the assemblies chine at a rate of 30 razors per minute. This 


Diagram depicts assembly operations and parts flow in the second 
machine. This unit automatically assembles 30 completed razors 
per minute consisting of half-cap assemblies plus four other 


components. 
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Closeup of subassembly machine shows chutes bringing 
half-caps from vibratory feeders to stations where they 
are inserted into arms on the spider. 
sprung into each side of the spider. 


One half-cap is 


piece of equipment is a rotary indexing machine 
built around a standard Swanson chassis. Fixtures 
to hold the work are located on the perimeter of 
the indexing turret. There are 16 double fixtures, 
arranged so that there is an inner ring of 16 work- 
holders and an outer ring of 16 holders. Heads 
to perform the necessary operations are mounted 
on pedestals outside the turret perimeter. Four 
vibratory bowl feeders are mounted with the op- 
erating heads to feed guard extensions, outer tubes, 
inner tubes, and screws. The half-cap assemblies 
are fed from the magazine trays which are filled 
at the subassembly machine. The trays are auto- 
matically indexed into position above a chute to 
maintain a flow of half-cap assemblies to the 
turret. 


Photo of the in-line subassembly machine. Spiders are 
manually loaded into the chute at rear, automatically 
escaped into fixtures which carry them past stations 
where the half-caps are inserted, and chuted out at 
front for loading into magazine trays. 


Most of the stations are air operated and elec- 
trically controlled. The moving elements at each 
station are automatically returned to at-rest posi- 
tions on completion of the station’s operating 
cycle. Failure of any of the stations to return 
to this position prevents the machine from index- 
ing. Limit switches, ahead of stations where parts 


Completed razors are assembled on 
this rotary turret machine built 
around a standard Swanson indexing 
chassis. Operating heads and auto- 
matic feeders are installed outside the 
turret perimeter. Parts are automati- 
cally fed and escaped to 16 double 
fixtures on the turret. Finished as- 
semblies travel by belt conveyor to 
the inspectors in the background. 





Guard extensions are fed from a vibra- 
tory feeder, escaped, and inserted into 
empty holders in an inner ring of fix- 
tures on the turret. A pin in each fix- 
ture fits into a hole in the guard exten- 
sion and holds the part in place. 


Presence of the guard extension in an inner 
fixture is checked by the limit switch at 
right. In center the outer tube is being 
pressed onto the guard extension. The outer 
tubes are fed from a vibratory feeder and 
oriented for right end up by means of a 
photoelectric circuit checking the outside 
groove formed in rolling a projection inside 
the tube. If the tube comes from the feeder 
with grooved end down it is turned end-for- 
end to the right position. More fully assem- 
bled razors visible in the picture are traveling 
between operations on the outer ring of 
fixtures. 


are fed, check for the presence of other parts which 
should be in the fixture, and prevent feeding of 
new parts in the absence of prerequisite parts. 

Operations on the second machine are as fol- 
lows: Guard extensions are fed into the inner 
ring of fixtures; outer tubes are fed and pressed 
on; lubricant is applied to prevent galling during 
assembly of the inner tubes; inner tubes are fed 
and pressed past a retaining boss in the outer 
tubes; half-cap assemblies are fed into the outer 
ring of fixtures; guard and tube assemblies are 
lifted from the inner ring of fixtures and placed 
over the half-cap assemblies on the outer ring of 
fixtures; inner tubes are screwed down on external 
threads on the spider stems, closing the half caps; 
lugs are staked over on the spiders to retain them 
in the guard extensions; screws are fed into the 
inner tubes; the screws are run into internal 
threads in the spider stems to retain the inner 
tube on the spider stem; and the completed razors 
are unloaded onto a conveyor which carries them 
to inspection. 

When Gillette engineers first gave serious 
thought to automatic assembly, they considered 
the idea of redesigning the razors to make the 
parts more adaptable to the new process. After 
some investigation they decided that no changes 
were necessary; nor were changes anticipated in 
the immediate future. This means that Gillette 
razors meet two prime requirements for auto- 
matic assembly: High volume production and de- 
sign stability. 

From the beginning the engineers at Gillette 
decided to give the assignment to specialists rather 
than design the special purpose machines them- 
selves. Although no one had ever assembled a 
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safety razor by other than hand methods, they 


knew that a builder of special 
have had experience in designing equipment for 
feeding, orienting and holding parts that were 
After the problem was 


similar to some degree. 


Half-cap assemblies are fed, 
escaped and inserted into the 
outer fixtures as shown in this 
photo. The magazine trays in 
which these assemblies come 
from the subassembly machine 
are automatically indexed to 
maintain the flow of these as- 
semblies to the supply track. 
The head for lifting guard ex- 
tension and tube assemblies 
from the inner circle of fixtures 
and depositing them over the 
half-cap assemblies on the 
outer fixtures is shown behind 
the half-cap assembly loading 
station. The chute at bottom 
center deposits the assembled 
razors on the conveyor belt 
after they complete the cycle 
around the turret on the outer 
fixtures. 
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machines would 





An oil wick is inserted into 
the outer tubes to prevent 
galling before this operation, 
in which ends of the inner 
tubes are forced past the 
rolled-in projection inside the 
outer tube. This rolled-in 


section retains the inner tube 


in the outer one but allows 


> the inner tube to be rotated 


which, in the completed ra- 
zor, opens and closes the 
half-caps for blade changing. 
This view also shows the 
clamping arrangement which 
holds the tube assembly after 
it is transferred to the lower, 
outer ring of fixtures. 





discussed with Swanson it was agreed that auto- 


feasible. Gillette then 


authorized preliminary plans; the plans were ap- 
; and an order was placed for the first ma- 
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View from the opposite side of the head for 
transferring tube assemblies from the inner 
to the outer fixtures. Chute leading down to 
left disposes of rejected tube assemblies. The 
clamps which hold the tube assembly on the 
outer fixture are shown in their open position. 
In a subsequent operation the inner tube is 
screwed down on the spider stem by a spinner 
with a rubber friction pad which rotates the 
tube. 


This photo shows the station at which a screw is 
run to a preset torque in the end of the spider stem. 
The screw is fed into the top of the inner tube at 
the preceding station. The screwdriver spindle in- 
corporates a friction clutch which is set for the de- 
sired torque; when the screw is sufficiently tight, 
the clutch starts to slip; the motor current imme- 
diately increases; an electronic control senses the 
increase, and actuates a relay which causes the 
screwdriver to return to its at-rest position. Wear 
on the clutch is negligible since only slight slippage 
occurs. The completed razor then rides around to 
the station where it is ejected onto the belt conveyor. 


Electrical control equipment for the 
rotary assembly machine is conven- 
iently mounted under the tray feed- 
er which handles the trays of half- 
cap assemblies. 
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ORGANIZING FOR AUTOMATION 


-INTEGRATING TECHNICAL SPECIALIZATION 


Historically, few companies have as much experi- 
ence with automation as does A. O. Smith Corp. 
And what has a wealth of experience taught this 
company about automation? Paradoxically, a prin- 
ciple of primary importance has been identified 
which deals with men, how they are organized and 


their efforts co-ordinated. 


By D. W. SHERMAN 


President 


A. ©. Smith Engineering Service Corp 


Milwaukee, Wis 


IN THE DEVELOPMENT of a physical arti- 
cle, from recognition of the need for the 
article to fulfillment of that need, a series 
of actions must take place within technical and 
mechanical areas. These include research, product 
design, testing, tool design, machinery design, plant 
layout, tool and machine tryout and adjustment, 
and so on. While the fact that these areas or fields 
are closely associated is commonly recognized, 


their great ability to influence each other to the” 


benefit of the ultimate product and operation nor- 
mally will not be fully appreciated except by one 
who, while having the broad objective in mind, 
has proceeded personally through all of these steps 
in developing a particular article. 

Following conventional processing practices two 
or more concerns can produce like articles with 
quite different arrangements of machinery and 
facilities. Poor arrangements and concepts, as com- 
pared to an ideal, need not prevent the production 
of a usable article since operational ability can 
be achieved through the use of an excess amount 
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of manual labor. Competitively, the cost of rela- 
tively poor processing practices in one case may 
be offset by more effective action in other areas, 
as for example in selling, so that the aforemen- 
tioned weaknesses are not necessarily apparent. 
Such weaknesses may well be the result of poor 
co-ordination of the several fields or skills dis- 
cussed in the preceding paragraph. 

Highly automated factories producing like arti- 
cles need not necessarily be arranged the same 
and employ exactly the same procedures. Because 
of mechanical limitations, however, they are liable 
to be much more alike than those less fully mech- 
anized. Furthermore, the effect of poor concepts 
cannot be offset by adding manual labor without 
the fact being rather readily apparent. In fact, 
the poorly conceived automatic facility may not 
run at all. Thus the trend toward fuller mechaniza- 
tion of the industrial process may highlight weak- 
nesses stemming from poor organization which 
have not been significantly apparent in the past. 
If weaknesses do become apparent, the advantages 
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realized by the company when corrections are 
made may be fully as valuable as those contributed 
by machines. 


> Importance of Integration 


A most significant and common characteristic 
of automation is that of integration. The design 
of the product, the tools, the machines, and the 
handling equipment, must all be integrated to 
mesh together and perform in unison under the 
direction of suitable controls. The resulting entity 
is, in fact, a single integrated machine. 

Recognizing now that machines and factories 
originate in the minds of men, and that develop- 
ment programs of any magnitude require the serv- 
ices of a plurality of persons embodying the neces- 
sary skills and technical capabilities, it seems evi- 
dent that the excellence of any major automation 
program will be more or less in direct ratio to 
the integration of the minds of those charged 
with its execution. If we accept this as fact then we 
will certainly investigate the state of integration 
of the organization before committing a program 
of any size to its care and supervision, and we 
might investigate in any event since the need 
for such integration is not peculiar to automation 
principles but is merely highlighted thereby. Let 
us examine, then, organizational alignments in 
the typical industrial firm with specific reference 
to the technical and mechanical areas. 

Quite commonly we will find that engineering’s 
scope is that of product design—period. Research 
and testing may be a separate organization with 
its leadership at a level equal to that of engi- 
neering. The selection of processing methods, tool 
design, equipment design and selection, etc., may 
be a manufacturing function, again at equal level. 
However they may be cut and labeled, the signifi- 
cant fact is that these closely associated, in fact, 
intertwined functions are likely to be directed and 
led by several individuals without such leaders 
being closely supervised in turn by intimate quali- 
fied leadership. 

Where such divided leadership exists we will 
not find the integration and close interplay needed 
for maximum results. In the first place no two 
individuals will see issues alike at all times, nor 
should they. Lack of singular leadership, therefore, 
will lead to division and compromise and will pre- 
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. the effect of poor concepts 
cannot be offset by adding manual 
labor without the fact being rather 
readily apparent. 


vent the complete execution of a unified and singu- 
lar thought concept. Secondly, each group will be 
preoccupied with its own problems, as any group 
should be, and will tend more toward finding 
fault with the other groups than to having sym- 
pathetic understanding of the overall problem. In 
designing tools, for example, the tool design group 
may well find considerable fault with the product 
designed by the product design group because of 
particularly difficult tooling problems encountered. 
But because the tool group is very busy, and be- 
cause its members doubt that the product group 
would be sympathetic to a design change anyway, 
they will probably struggle through their particu- 
lar problem if at all possible. Ordinarily a product 
change is requested by the tool group only when 
it finds itself unable to work out a practicable 
tool. 


> Role of the Leader 


A properly qualified singular leader, recognizing 
the inherent cleavage between such groups will 
guard against the evil by encouraging interplay, 
insisting upon it in fact, and by keeping suffi- 


. it seems evident that the excellence of any major 
automation program will be more or less in direct ratio 
to the integration of the minds of those charged with 
its execution. 
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ciently abreast of the overall situation to permit 
himself to personally intercede in flagrant cases. 
He will gather together the group leaders at fre- 
quent intervals and run a searching investigation 
of the particular problems of each. He will then 
act to interpret for the entire group just what 
the individual problem can mean to the overall 
program and, in turn, to each participating indi- 
vidual. Finally, he will serve as a wise umpire 
where opinions differ. 

With the increasing complexity of the technical 
picture we must look to more and more technical 
specialization if we are to have truly expert capa- 
bilities available. Thus we must encourage and 
insist upon specialization and provide the neces- 


. . . he will gather together the group leaders . . . run 
a searching investigution . . . act to interpret what the 
individual problem can mean to the overall program 
and .. . will serve as a wise umpire where opinions 


differ. 


sary environment. We must segregate, in other 
words, so as to create true experts rather than 
Jacks-of-all-trades. This runs counter, however, to 
the need for integration. Here again then the 
need for singular leadership and authority is pre- 
dominantly evident. As the mechanic uses the par- 
ticular specialized tool necessary to complete a 
particular portion of his task, so too will the quali- 
fied organizational leader use particular specialists 
at the right time, and only the right time, so as 
to complete a high quality singular end entity 
derived from the minds of specialists in many 
fields. And as the good mechanic sees to it that 
he has all the proper tools and that they are re- 
turned to their proper place when not in use, 
so too will the leader be sure he has specialized 
knowledge available in all of the necessary fields, 
and that such knowledge operates in its proper 
sphere at all times. 

A specific and all important premise presented 
for consideration then is that under any circum- 
stances the inter-related technical and mechanical 
areas must have qualified singular leadership if 
best results are to be achieved, and that this will 
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become a necessity as the trend toward automation 
increases. 


> Value of Experience 


Mee 
From the standpoint of management, automa- 


tion may well place a premium on engineering 
sense in the top echelons. The average engineer 
or technical person, being in fact a specialist, and 
properly so, will not ordinarily be conversant with 
all of the factors associated with the economics 
of programs requiring large investments. Perusal, 
study, and summarization of individual reports 
and proposals, however excellent in themselves, 
will not necessarily tell the entire story and may, 
in fact, be misleading. 

Beyond this is needed a somewhat intuitive 
sense, based upon a feeling for mechanical things 
and an appreciation for natural laws, which may 
say “This program is a good one in the final 
analysis, even though the data do not entirely 
substantiate such a conclusion” or “This program 
is unsound even though the reports seem to spell 
success”. A broad feeling of this sort can only 
be achieved by one who has spent many years in 
the engineering game in increasingly broader ca- 
pacity, and who has seen and understood the rea- 
son for many successes and failures. Thus the 
management person having, say, a financial back- 
ground, however competent, will not be able to 
formulate an entirely sound judgment on tech- 
nical matters. He must recognize the type of back- 
ground needed, therefore, and rest his decision 
on the basis of his confidence in a person rather 
than upon personal knowledge. 

A further point for consideration is that the 
engineering balance needed in an organization com- 
petent to create large scale automation programs 
cannot ordinarily be utilized full time by an indi- 
vidual firm desiring automation but whose pri- 
mary function is that of manufacturing. This 
might seem to herald the continued growth of 
engineering firms specializing in developing ma- 
chines, processes, and factories on a contractual 
basis. Possibly so. That engineering firms of this 
sort can have the intimate knowledge of a com- 
pany’s needs, and the singleness of purpose re- 
quired for maximum accomplishment and the de- 
velopment of unique and individualistic machines 
and processes, however, is questionable. More log- 
ically, engineering organizations might be devel- 
oped as separate but controiled entities by the 
larger firms capable of doing so and requiring 
such services intermittently, with engineering serv- 
ices being made available to smaller firms during 
the interim periods.* Such action, while solving 
the problem for the large industrial firm, would 
serve a worthwhile purpose in assisting in the 
growth and effectiveness of smaller operations. 

*This article was prepared prior to November, 1956, when the 
A. O. Smith Corp. announced the formation of the A. O.° Smith 
Engineering Service Corp. and the appointment of the author as 
president He was previously executive staff engineer of A. O 
Smith Corp. The new engineering company will supplement the 
engineering programs presently carried on by 12 operating divi 


sions of the parent corporation and in addition its services will 
he available to other clients 





4-ft wide stainless steel belt 


Fig. 1—Schematic diagram of 
Koroseal film casting ma- 
chine. Liquid Koroseal is de- 
posited on the moving belt 
at the casting head, solvents 
vaporized in the oven, and 
plastic film stripped from the 
belt, slit and rolled auto- 
matically. 


REGULATORS AT WORK 


Proper selection of regulating systems for individual applications 
is the key to improved performance efficiency which affects prod- 
uct quality, quantity and economy of equipment cost. The author 
illustrates this axiom by presenting several successful accomplish- 
ments in continuous processing. 


By ANTON G. SEIFRIED 


Staff Electrical Engineer 
Machine and Electronic Applications 
Development Dept 


The B. F 


PRODUCTION RECORDS in the rubber man- 
ufacturing industries and plastics plants are 
breaking all previous factory output attain- 
ments. This ability to increase production efficient- 
ly is due largely to the development and improve- 
ments in the art of automatic regulator design. 
In order to successfully apply regulating equip- 
ment, it is imperative to have a thorough under- 
standing of the process involved and the factors 
affecting product quality, quantity and economy 
of equipment costs. No less thorough an under- 
standing of regulating equipment and its applica- 
tion to the process is required. 


> Sense and Control 


Fundamentally, an automatic regulating system 
is a control system which senses the existing drive 
conditions and automatically corrects any differ- 
ence between the desired and actual load condi- 
tions through feedback signals in closed loop con- 
trol circuits. A portion of the output is fed back 
to an error-sensing device. This feedback signal 
from the output opposes a standard or reference 
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signal and the difference is the error signal. This 
error signal is fed into an amplifier to control, 
for example, generator shunt field excitation by 
grid control of tube rectifiers, or whatever the 
controlling element might be, making the neces- 
sary correction to bring the drive system into 
equilibrium. When the feedback signal equals the 
reference signal, the error signal is zero and the 
control system will be at rest with no corrective 
action taking place. 

Two general types of feedback systems are in 
common use, the relay system and the continuous 
system. The relay system has a dead band where 
the control is inactive and can apply control only 
in two modes outside of the dead band such as 
in a limit switch control with a Start limit switch 
and a Stop limit switch. The relay system is not 
very satisfactory where high accuracy is required. 
Full power On or Off is actuated by the limit 
switches even when only a small error is to be 
corrected. The continuous feedback system is by 
far the most important. In this system the correct- 
ing effort is proportional to the error, permitting 
smoother operation without a dead or noncorrect- 
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ing band. This results in greater accuracy and 
better speed of response of the system. 


> Question of Selection 


Selection of the proper type of regulating sys- 
tem for the job is of primary importance. Some 
of the questions which arise when the user is about 
to select automatic regulating equipment are: 

What types of automatic regulator systems are 
available? There are hydraulic, pneumatic, me- 
chanical and electrical regulating systems avail- 
able. Since electric motors are in universal use 
and can be controlled from a wide variety and 
type of signals, the electrical regulating system 
is prominent as a controlling medium. Better con- 
trol at less cost is the deciding factor among the 
four types of regulating equipment. 

What types of electrical regulating systems are 
available? Large power amplification and fast re- 
sponse of rotating regulators, such as Amplidynes 
and de generators, booster generators, etc. provide 
excellent operating characteristics for many ap- 
plications. Magnetic amplifier regulators are static 
device control elements. When the core is saturat- 
ed, the impedance of the output winding is prac- 
tically zero, allowing high direct current to flow 
to the load through rectifiers. With no moving 
components, these rugged, reliable units give long 
trouble-free life. For most industrial applications, 
the response time (3 cycles) is quite sufficient. 


Formerly magnetic amplifiers were used mostly 


on shunt field control applications carrying small 
currents. Today, large armature current power 
magnetic amplifiers are finding a definite place 
in the regulator field. No moving parts or rotat- 
ing equipment are necessary for adjustable voltage 
control over 20 to 1 speed range. Simplified cir- 
cuits, reliability, minimum equipment, fast response 


Fig. 2—Power and electronic control circuits for main 
drive and double windup motors. Also shown is the 
control cubicle for the Koroseal film casting system. 
All electrical equipment at the machine is explosion- 
proof and the motor-generator booster-exciter unit and 
control cubicles are isolated in standard enclosures. 
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REGULATORS , 
AT WORK 


with practically no maintenance are outstanding 
features, while the cost is less than several other 
types of regulators. Rotating and magnetic ampli- 
fier regulators are generally considered more re- 
liable than electronic regulators. However, elec- 
tronic equipment is noted for greater accuracy 
and faster speed of response. On small processing 
drives, electronic equipment is usually less expen- 
sive. Control cost must be balanced against ma- 
chine performance. 

Application requirements of drive control sys- 
tems regarding limits and tolerances should be 
analyzed to determine: 


1. Tension required and tolerance permissible 

2. Speed in rpm or fpm and tolerance. 

3. Operating speed range required (3 to 1, 5 to 1, 
10 to 1, etc.). 

4. Accuracy required at maximum and minimum 
speeds. 

5. Acceleration required, deceleration required, cur- 
rent limiting values. 

6. Type of loading over wide speed range( impact 
loading, oscillating load, etc.) 


7. Response time required 


In specifying limitations and tolerances of auto- 
matic regulators, it is of utmost importance to 
completely analyze the drive problem and to de- 
mand only tolerances actually required, rather 
than specify extreme accuracies which may not 
be necessary. Accuracies of 3 to 5 per cent may 
be satisfactory in many cases. However, if 0.1 
per cent accuracy is requested, equipment cost 
may be 4 to 5 times the cost of more usual equip- 
ment. It may be necessary to consult the product 


technical division to determine limitations and 


Correction 


Let- off roll 


3 hp de 
correction motor 


tolerances allowable in processing the material. 
With this information, the most practical type 
of equipment can be provided to give optimum 
overall results. 


> Proof of the Pudding—Applications 


Perhaps the most satisfactory way to demon- 
strate the usage of regulators in continuous proc- 
essing systems is to examine several typical in- 
stallations. The first application consists of a 
constant tension and speed regulating system, on 
a Koroseal film casting machine, Fig. 1. A casting 
head deposits liquid Koroseal at room temperature 
on the 4-foot wide stainless steel belt. As the 
liquid on the belt enters the first oven zone, the 
165F oven temperature vaporizes the methyl-ethy]- 
ketone solvent and the solids remain on the cast- 
ing belt in the form of plastic film. The machine 
film-thickness capacity varies from 0.0008-inch to 
0.0025-inch. The finished cast film is stripped from 
the belt, slit and passed through a dancer roll 
loop control to the double windup roll unit. 

A 15 hp, de motor drives the stainless steel 
belt 5 fpm during threading operation, then by 
voltage control, through an adjustable speed range, 
to the normal operating speed of 120 fpm. This 
covers a 24 to 1 operating speed range. A 15 kw 
motor-generator furnishes adjustable de voltage 
to the drive units, Fig. 2. A pushbutton operated, 
motor driven rheostat controls the generator shunt 
field and the generator output. Two film windup 
motors, *; hp, 600/2400 rpm, 230 volt dc, auto- 
matically running one at a time, also receive power 
from the motor-generator set. A %4 kw booster 
generator is connected in series with whichever 
windup motor is operating, supplying /R drop 
compensation to the windup motor in the low 
speed range, Since the windup roll increases in 
effective diameter by a multiple of greater than 3, 


Windup roll 


Fig. 3—Side register control 
in a fabric let-off and wind- 
up system for fabric inspec- 
tion. A photocell senses the 
edge position and correc- 
tion is accomplished by 
moving the let-off roll 
axially. 


[Inspection 


Photoelectric 
side reqister 
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Fig. 4—Amplidyne and electronic controls 
for automatic side register regulation. When 
the fabric edge is in proper position, the 
edge is in the center of the light beam 
over the phototube, and half of the light 
is received by the phototube causing cur- 
rent to flow through phototube 1V and 
through 1R resistor. The voltage drops 
when 1R operates pre-amplifier tube 2V 
which is coupled to a balanced amplifier 
tube 4V through sensitivity potentiometer 
7R and sense-reversing switch 1S. Tube 4V 
amplifies and phase inverts the signals from 
pre-amplifier 2V. Therefore, when the stock 
edge is in the center of the light beam, the 
two signals from tube 4V are equal and op- 
posite. These signals are applied to the 
grids of tubes 5V and 6V. The anode or 
output currents of 5V and 6V are also equal 
but flow in opposite directions through the 


— two Amplidyne-generator control fields. 
control 


buttons 


_7Correcting 


voltage across 1R. This signal is amplified in 


over a 72 to 1 speed range. 

The floating dancer roll is weighted to give 
a known constant tension in the film throughout 
the entire speed range. Automatic speed regula- 
tion is obtained by the dancer roll positioning two 
solenoid reactor cores. Each reactor operates sepa- 
rately in its own thyratron rectifier tube circuit. 
One reactor strengthens the windup-motor shunt 
field to slow the motor as the windup film roll 
increases in diameter. Simultaneously the second 
reactor strengthens the booster generator shunt 
field as the windup motor slows, thereby increas- 
ing the booster generator output voltage at very 
slow windup motor speeds. 

Practically full torque on the windup motor is 
maintained over the 72 to 1 speed range. A double 
roll windup with two motors, one motor on each 
windup, is used and an automatic roll change, 
(manually started), is made without stopping the 
film casting machine. 


> Stock Edge Position Regulator 


A belt fabric inspection machine using elec- 
tronically controlled Amplidyne and photo-electric 
side-register control is shown in Fig. 3. During 
inspection of belt fabric material, a 3 hp, dc re- 
versing correction motor drives a screw which 
moves the fabric let-off roll back and forth auto- 
matically, being controlled by a photoelectric beam 
on the edge of the stock. When the let-off stock 
roll is in proper position, the stock edge is in 
the center of the light beam over the phototube. 
At this time, when both left and right control 
fields are energized in equal amounts, Fig. 4, the 
output voltage of the Amplidyne is zero and the 
correction motor is at standstill. When the fabric 
stock edge moves away from the phototube, more 
light enters the phototube, resulting in a larger 
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tube 2V, and again is coupled to tube 4V, giving 
it two signals, one large and one small, which 
are amplified and phase inverted. Each of the 
two signals are passed on to tubes 5V and 6V. 
Current through one tube increases, and decreases 
in the other tube. The outputs are connected to 
their respective Amplidyne control fields, (left 
and right). The strong signal voltage dominates 
in the Amplidyne, thereby setting up an output 
voltage giving a polarity as called for by the con- 
trol fields. The correction motor receives this volt- 
age and brings the let-off roll stock edge back 
into the center position of the phototube again. 

Excellent results have been obtained with this 
side-register control. The accuracy of the control 
depends largely upon the machine components. 
A high degree of accuracy is possible only when 
backlash and play have been reduced to a minimum 
in the machine mechanisms. For greatest machine 
accuracy the correction motor should be geared 
to the correcting mechanism so that the correc- 
tion rate at the motor base-speed will be at least 
twice the material run-out rate. 


> Speed Matching of Motors 


A tread making unit, Fig. 5, uses motor-gener- 
ator variable voltage and magnetic amplifier motor 
field contre! for speed matching of conveyors 
and roll drives. Tire treads are continuously ex- 
truded and passed through 11 processing opera- 
tions automatically except for final cementing of 
tread ends and placing cut treads in trucks. 

The automatic electrical control, Fig. 6, con- 
sists of a motor-generator supplying the same 
armature voltage to 8 conveyor and roll drive 
motors in the train, in addition to speed syn- 
chronizing controls operated by dancer rolls riding 
the tread loops between conveyors and rolls. Each 
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dancer roll operates a rotary inductor, (variable 
transformer), which controls the position winding 
in the magnetic amplifier. Output of the 6 mag- 
netic amplifiers furnishes current to the shunt 
fields of the 6 corresponding dc drive motors, 
speeding or slowing them to speed-match the con- 
veyor on each side of the loop control. The op- 
erator sets the generator field rheostat, (for 
coarse speed adjustment), corresponding to the 
size tread to be run (6 to 8 tread sizes or more 
can be run with the same rheostat setting). All 
8 motors then run approximately at a correspond- 
ing speed. The loop control between conveyors, 
connected to rotary inductors, operating magnetic 
amplifiers, automatically does the fine speed ad- 
justment. 

The first two conveyors have manual rheostats 
which the operator presets for the desired tread 
shrinking, stretching, gage and weight control. 
Number one conveyor rheostat is set midway in 
its range. All remaining seven motors will then 
also operate near their midway speed range for 
that particular armature voltage. All 6 automat- 
ically controlled motors can then increase or re- 
duce speed as required to maintain equilibrium 
in the train of drives. 

Number three conveyor, a continuous weighing 
scale, is the first magnetic amplifier controlled 
belt. After the gage, width and weight have been 
set, the tread continues automatically through 
cementing, drying, overhead conveyors and three 
water cooling tanks. The last motor in the line 
takes the tread from the cooling tanks to the 
automatic tread cutter. 

Load balancing adjustable resistors are connect- 
ed in series with each motor armature. Since sev- 
eral different sizes of dc motors are in the line, 
the series resistors are adjusted to equalize the 
armature circuit resistance drops, which help to 
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Fig. 5—Continuous tire tread making system with gen- 
erator and magnetic amplifier motor field compensa- 
tion. Tire treads are continuously extruded and passed 
through 11 processing operations. 


maintain division of load over the operating speed 
range. With constant /,R, voltage drops, the back 
emf’s keep all motor speeds synchronized. 

Movement of the loop control arm between con- 
veyors operates the rotary inductor through 40 
degrees. The rotary output is connected to full 
wave selenium rectifiers furnishing a de voltage 
to the position winding on the magnetic amplifier. 
As the loop arm is lowered, more current flows 
to the position winding. Increasing the position 
winding current reduces the output power of the 
magnetic amplifier, thereby speeding the drive 
motor. The bias winding (negative ampere turns) 
receives a constant dc voltage, and is set to raise 
the output of the magnetic amplifier to 260 volts 
de. Two ac output windings on the magnetic ampli- 
fier feed through self-saturating rectifiers. This 
output is connected to full-wave output rectifiers 
and to the shunt field. 

In addition to magnetic amplifier motor field 
control with armature voltage control from a mo- 
tor-generator, some work is being done with a 
series booster magnetic amplifier in series with 
the motor armature. The movement of the rotary 
inductor controlled armature voltage provides the 
speed range. This system is simple and rugged 
with almost no moving parts. Long, maintenance- 
free performance is seen for this type of control. 


> Installation Conversion 


Earlier tread making units had four de motors 
in the train, each 4 to 1 speed range by field 
control, using solenoid reactors operated from 
dancer rolls in the tread loops between conveyors. 
The solenoid, in a phase-shift circuit, operated 
two grid controlled thyratron tubes which fed 
rectified full wave de to the shunt field of the 
controlled de motor. Motor sizes varied from 4 
to 3 hp. Armature voltage was supplied from 
constant potential 230v factory dc. 
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Due to the wide range of field control available, 
the old motor drives were not as stable in speed 
as our later type tread unit drives. Recently, one 
of our old tread units was brought up-to-date 
by installing 4 additional drives and rewiring the 
present 4-motor electronic panel. A five-unit elec- 
tronic panel was procured from an outside plant, 
a motor-generator from another plant, a power 
transformer from still another plant. These four 
major components were all interwired together. 
The four new drives were 1% to 1 hp constant speed 
motors while the 4 old motors, 4 to 1 speed range 
by field control, had pulley ratios changed in or- 
der to make the motor base speed provide the 
highest belt or roll surface speed. The constant 
potential 230 volt shop de was disconnected and 
all motor armatures connected to the generator 
output terminals. Six motor shunt fields are now 
energized from thyratron tubes, Fig. 7, which are 
controlled from the solenoid loop arm riding on 
tread loops between conveyors. All motor series 
fields are disconnected. A generator field rheostat 
is set by the operator to run all 8 motors at ap- 
proximately the correct speed. The individual sole- 
noid loop controls then make speed adjustments 
to each conveyor, compensating for tread shrink- 
age variations, to match all corresponding drive 
speeds. During normal tread unit operation, the 
surface speed of the last roll (Number 8) is 19 per 
cent less than Number 1 belt surface speed. Drive 
ratios can be designed to gradually taper in out- 
put speed to more nearly match each belt speed 
(inches per minute) with the actual tread speed. 
In a 10 to 1 operating speed range by the variable 
voltage system, each individual drive runs at its 
midpoint position of field control. 

When the complete unit is ready for test runs, 
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the upper and lower limits of each field controlled 
motor speed can be set with the bias potentiometer 
in the phase-shift circuit of the thyratrons. Ad- 
justing the bias potentiometer changes the field 
voltage over a wide range (about 65 per cent), 
when the solenoid plunger is completely Out. When 


‘the plunger is Jn, the same adjustments vary the 


weak field only 64% per cent. The field voltage 
change, whether the plunger is Out or Jn, is always 
in the same direction when the bias potentiometer 
is adjusted. 

If a 5000 ohm potentiometer is connected in 
parallel with the solenoid terminals of the 4 to 1 
speed motor controls, the wide range of field volt- 
age change (4314 per cent), occurs when the plung- 
er is in the Jn position as the bias potentiometer 
is turned. When the plunger is in the Out posi- 
tion, field voltage only varies 5 per cent when 
the bias potentiometer is adjusted. In this manner 
full field voltage for slow speed with full torque 
is maintained, while the extreme low field voltage 
can be raised to limit the speed range and elim- 
inate hunting. With these adjustments, the auto- 
matic field control can be set so that all motors, 
whether constant or adjustable spec?, 4% hp to 3 
hp, will maintain stability and run together ex- 
ceptionally well with almost no strain on the mo- 
tors. 

The main contactor in the generator field and 
generator output circuits always opens when the 
unit is stopped. In this manner, the de drive motors 
can stay across the line when starting, since the 
generator voltage always goes to zero when stop- 
ping. When starting, the generator builds up from 
zero, thereby giving the drive motors a smooth 
start. 

Should the operator not know what generator 
voltage to use for a certain size tread, a gage 
mark is scribed on the solenoid movement arm 
on the loop control most visible to the operator. 
If the indicator is above the gage mark, the op- 
erator reduces the generator voltage 10 volts. If 


Generator shunt Field 


Fig. 6— Magnetic amplifier 
motor speed matching con- 
trol for tire tread making 
machine. The same arma- 


alll Ainitieie ture voltage is supplied to 


eight conveyor and roll drive 
motors, and speed synchro- 
nizing controls. 
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Fig. 7—Electronic panel for six motor speed matching 
controls. Motor shunt fields are energized from thyra- 
tron tubes which are controlled from a solenoid loop 
arm riding on tread loops between conveyors. 








Assembling Small Motor Frames 


INCREASING INTEREST in automatic operations has 
led to an increased demand for electric motors of all sizes. 
Satisfying this increased demand, motor manufacturers 
are, in turn, relying on automatic production equipment 
to a greater extent than previously. A recent example of 
equipment being used is a motor and stator core welder 
developed by the Cayuga Machine & Fabricating Co. 
Inc., Depew, N. 
small motor frames (sizes 56 and 66) at the rate of 500 


Y. The machine is designed to handle 


units per hour; other frame sizes can be accommodated 
by changing the fixtures. 

The automatic welder is built around a circular four 
station indexing table. The motor core is placed on an 
expanding mandrel at the loading station and clamped into 
position. A  prerolled frame is automatically wrapped 
around the core, clamped, and a welding back-up posi 
tioned. The machine then indexes to the second station 
where the ends of the rolled frame are welded with au- 
tomatic inert gas welding equipment supplied by Westing 
house Electric Corp. Concurrently with the welding, a hole 
is drilled through the frame into the core. At the com- 
pletion of the welding cycle, the welding head, the drill 
and outboard back-up retract automatically and the table 
indexes to the third station. At this station a chamfered 
pin is pressed into the frame and core hole, locking the 
two together. The table then indexes to the last station 
where the frame and core assembly is ejected. 

The machine contains several interesting features: For 
example, two main control panels contain the electrical 
components for sequencing control. The panel for all the 
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another correction is required, the generator volt- 
age is again dropped 10 volts. If the indicator 
is below the gage mark, the operator raises the 
voltage 10 volts, until indicator and gage marks 
coincide. A number of sizes of treads can be run 
without changing the generator voltage. 


> Improvement Opportunities 


In reviewing the most efficient manufacturing 
methods, the continuous processing applications 
have usually been proved to be superior. When- 
ever material being processed can travel at a uni- 
form rate, as in the above illustrations, an oppor- 
tunity arises to apply automatic electrical regulat- 
ing control, which in turn will improve product 
quality and increase output at reduced unit cost. 
Since the automatic regulating system is ‘a natur- 
al” for achieving these benefits, it is apparent 
that this control has a definite place in the pres- 
ent and future of our industrial progress. 


per presented before the AIEF 


ttee Technical Conference in A 


sequenced operations on the rotating table is mounted on 
the table and rotates with it. Electrical power connections 
to this panel consist of a 110v single-phase supply line 
carried through the table spindle and connected to the 
rotating panel through motor type slip rings. 

The panel for all sequencing operations on the station 
ary portion of the machine is mounted separately on the 
rear of the equipment. 

Stations are interlocked such that the machine will cycle 
but not weld if the workpieces are not in position. The 
second and third stations are interlocked so that the weld 
ing head and drill head carriage retraction’at Station 2 
and the pneumatic press retraction at Station 3 must 
have taken place before the table can index. 

A pedestal column support is provided for the beam 
type travel carriage and welding head. An air cylinder with 
oilers and hydrochecks gives smooth speed control of the 
carriage, with a rate of travel that ranges from 20 to 120 
inches per minute. All bearings, drill chuck, and other 
critical exposed parts are protected from weld splatter by 
accordion boots or other protective devices. 
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Fig. 1—Bacon wrapping machine, which wraps as many 
as 80 packages a minute in a variety of package 
shapes and sizes, incorporates an automatic lubricat- 
ing system. The Bijur lubricator shown is driven direct- 
ly from the machine and contains its own reservoir. 


Increasing industrial dependence on high 
speed automated machines to get out the 
products demands adequate lubrication 
with a minimum of downtime for mainte- 
nance. Automatic lubricating systems 
help meet this need. This article covers 
packaging field applications which illus- 


trate some of the general considerations. 


MAINTENANCE IMPROVES WITH 


AUTOMATIC LUBRICATION 


By W. O. WRIGHT 


Apr 


A KEY TREND in industry today is the 

steadily increasing use of automatic lubri- 

cation equipment on all types of high-speed 
automatic machinery. It is reducing maintenance 
manpower requirements by thousands of man- 
hours a year at some installations. It is reducing 
or eliminating parts replacement costs and prod- 
uct spoilage. It is keeping machinery running 
smoothly in production operations, 
where continuous 24-hour production is essential. 
In every case it is the only way a really adequate 
lubrication job can be performed. 

In the packaging industry this trend is due 
to the tremendous expansion of all phases of the 
industry in the past ten years; the influx of 
automatic equipment, the combining of operations, 
the increasing use of new packaging materials, 
the doubling or tripling of packaging rates and 
the tremendous development of consumer product 
packaging. Each of these has created machinery 
of ever-increasing complexity—machinery that pre- 
sents greater and greater maintenance problems. 


large-scale 
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> Lubrication Problems 


A survey of automatic lubrication on packaging 
machinery reveals that certain general problems 
are common to a great many different types of 
equipment. The problems may vary in particulars, 
depending on the size and complexity of the ma- 
chinery and the nature of the product being han- 
died. But the following problems seem prevalent 
and pertinent to the industry in general. 

Complex automatic machinery means more sur- 
faces to lubricate—Today’s major trends in indus- 
trial machinery—automation and higher produc- 
tion rates—applied to modern packaging machines 
account for their increasing complexity. As ma- 
chine design becomes more intricate the problem 
of lubrication maintenance becomes more acute. 
Many packaging machines now serviced by auto- 
matic lubricators have over 200 bearings. Experi- 
ence has proved to tiie manufacturer and user 
that it is impossible for any maintenance team 
to accomplish adequate manual lubrication on such 
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TYPE OF 
MACHINE 


Fillers and Sealers for 
plastic or metal tubes, 
bottles, jars 


Frozen food wrapper 


Flat top beer can filler 


Automatic cartoner 


Rotary vacuum 
bottle filler 


Heat seal tea bag 
maker 


Automatic lollipop 
formers 


Automatic lollipop 
wrappers 


Some Automatic Lubrication Applications 


MANUFACTURER 


A & M Tool & Die 


Co., Inc. 


Battle Creek Pack- 
aging Machines 
Co., & Package 
Machinery Co. 


Crown Cork & Seal 
Co. 


Dacam Corp. 


The Com- 


pany 


Globe 


International Fill- 
ing Machine Corp. 


Pneumatic Scale 


Sweets Co. of 
Amer. Inc. 
Package Machin- 
ery Co. 


JOB PERFORMED 


Fills & Seals 120 tubes per 
minute with Double Fill, 
from 2 cc to 7 oz. range 


Wrap up to 175 packages 
per minute, in 9, 10 or 12 oz. 
sizes 


Fills over 400 beer cans per 
minute 


Packs up to 750 cans per 
minute in 6 or 8 can car- 
tons 


Wraps up to 80 packages 
of bacon per minute, in 
either ¥2 or 1 lb. units 


Fills up to 400 cans or bot- 
tles per minute, from few 
ounces to 1 gallon 


Fills, seals, tags and stacks 
up to 180 tea bags per min- 
ute 


Automatically forms 425 lol- 
lipops per minute 
Automatically wraps 450 
lollipops per minute 


NO. OF POINTS 
AUTOMATICALLY 
LUBRICATED 


10-24 


75-110, 
depending on 
machine model 


70-80 


KEY PARTS SERVICED BY 
AUTOMATIC LUBRICATING 
Y 


every 15 minutes. Guide rod 
bearings—2cc of oil distrib- 
uted twice a day 


Main drive shaft, elevator 
assembly, infeed, paper 
feed, belt discharge unit 


“Continuous”—gears, 
30 = followers, “Cyclic” — 
bearings, chains, gears, 
“Jet’—30 lift cylinders 


2.5 cc of oil distributed every 
18 minutes to slides, helical 
gears, chain drives, glue ap- 
plicator bearings 


Reel bearings, folder plates, 
paper feed mechanism, 
pusher rocker arm, knife 
arm bearings 


Rotary filling mechanism, 
bottom support bearings 


Hopper section, main drives 
for bagger, tagger, stacker; 
all cams, slides, gears, etc. 


5 cam bearings in forming 
element of machine 


All main drive and transfer 
element bearings, slides, etc. 


equipment with any degree of accuracy or neces- 
sary frequency. 

Bearings hard to get at—Many of the lubrication 
points on a large packaging machine are inacces- 
sible to manual lubrication. Often the work- 
ing parts of the machine are enclosed, for the 
sake of safety or appearance. To reach these con- 
cealed lubrication points the maintenance man may 
have to crawl under, over or around other parts 
of the machine, or partially dismantle it, to apply 
the lubricant. Add to these problems the diffi- 
culty of finding all the oil cups or grease nipples 
on a large machine and the limited time a main- 
tenance man has to devote to any one machine, and 
you have a clear picture of the inadequacy of 
manual lubrication methods on most packaging 
machines. 

Too much or too little oil—How much oil does 
a bearing need? This is actually two questions: 
How much oil does a bearing need to function 
properly, and how often should it receive this 
quantity of oil? Both questions depend on the 
size and type of bearing, the amount of stress 
and load to which it is subjected, operating speed 
and the environment in which it operates. All large 
machines tcday incorporate a variety of bearing 
applications; with each application having its own 
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lubrication requirements. 

Even assuming that every bearing on a machine 
is serviced daily, the oil can and grease gun give 
no assurance that each bearing gets the amount 
of lubricant it needs. A large high-speed drive 
shaft may require a shot of oil every few minutes 
for maximum protection. A small bearing may need 
only one drop of oil every hour or so. In neither 
case will a daily squirt from an oil can or a charge 
of grease from a grease gun give the bearing 
correct lubrication. 

What happens? A bearing may be overlubri- 
cated and drip oil. If this falls on an edible prod- 
uct, the product is spoiled and unfit for consump- 
tion. If it falls on a package, the wrapper may 
be stained and can’t be marketed as a first-class 
item. Conversely, the bearing may receive too little 
oil. It will eventually freeze or burn out, the ma- 
chine is stopped, and production is halted. This 
leads to unnecessary expense: Hours of lost pro- 
duction during downtime for machine repair; re- 
placement parts; man-hours for dismantling and 
installation; and in some cases spoilage of a per- 
ishable product waiting to be packaged. 

High maintenance costs—How much time should 
be set aside for maintenance? The usual answer 
common to industry in general is: As little as 
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possible to keep machines running efficiently. The 
packaging industry also has the problem of a 
further limitation: How much time is actually 
available for maintenance? This is particularly 
pertinent to frozen food processors. At the peak 
of a packaging season, machinery may be working 
around the clock, seven days a week, keeping up 
with the tremendous flow of fresh produce. Dur- 
ing the brief break between shifts the machine 
or the processing area must be washed down, and 
any necessary maintenance performed. There is 
little time left for even hit-or-miss hand lubrication. 
The same applies to meat, dairy, candy and other 
food processors, where washdown is a sanitary 
requirement and time at a minimum. Washdown 
demands immediate relubrication, to protect the 
machine against rust and to replace any lubricant 
that may have washed away. 


Personnel and safety problems—The best type 
of personnel for operation of packaging machinery 
may not be very mechanically-minded. Women 
operators, selected for their dexterity and atten- 
tion to detail on a packaging line, cannot be ex- 
pected to understand maintenance of their ma- 
chines as would, for example, some turret lathe 
operators. Neither can the woman operator be ex- 
pected to understand the mechanical complexities 
or individual characteristics of her machine. So 
even crude, old-fashioned oil can lubrication of a 
few critical bearings is difficult to obtain on most 
packaging operations. The sound or feel of an 
overheated or rough-running bearing will gener- 
ally be ignored until one of the maintenance crew 
happens to notice it—or more usually, until it 
“freezes up’’ completely. 


Safety measures in effect at most modern pack- 
aging plants prohibit oiling of machinery while 
in operation. Serious injuries often result when 


Fig. 2—Cam and spring operated piston in the lubri- 
cator distributes oil through a single line system to all 
necessary lubrication points. Flexible hoses carry oil 
to moving elements. A metering device filters and 
measures the oil applied at each point. 
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. . 
Fig. 3—Combination bagger-tagger-stacker, which pro- 
duces 160-180 bags of tea a minute, requires constant 
lubrication to combat abrasive tea dust. It has an 
automatic lubricating system which sounds an alarm 
if the oil level drops below a preset point. Elimina- 
tion of overlubrication is necessary to avoid contamina- 
tion of the product. 


this regulation is ignored (The Model Safety Code 
issued by the International Labor Office takes care- 
ful note of this hazard in a number of its sug- 
gested regulations—and refers to the advantages 
of centralized lubrication). Such beneficial safety 
practices do materially reduce employee injuries, 
but they also necessitate complete shutdown and 
lost production time for hand lubrication. Even 
with the machine stopped, however, it is almost 
impossible for the oiler to find and to lubricate 
every single point in the time usually available. 

Special handling problems—Many packaged prod- 
ucts contain abrasive or corrosive substances that 
present special problems to the machines pack- 
aging them. Tea dust, sugar, corn starch and 
cleansing powder are all highly abrasive. Pack- 
aging machinery handling such materials is sub- 
ject to special maintenance problems and requires 
special lubrication attention to remain in top con- 
dition. Food-packaging machines must be safe- 
guarded against the danger of fruit or vegetable 
acids spilling into the machine bearings and caus- 
ing corrosion. Bearings of bottle filling and label- 
ing machinery may be drenched with the contents 
of a bottle that breaks as it moves through the 
line. Many of these bottled products—alcoholic 
beverages, detergents, bleaches, vinegars, toiletries 
and others—can very effectively flush lubricant 
from bearing surfaces. Continuous high speed pro- 
duction on these machines does not permit time 
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out for shutdown and relubrication by hand every 
time a bottle breaks. 


> Automated Systems 


Each of these problems has been solved on nu- 
merous types of packaging machinery by auto- 
matic lubrication systems. Bijur Lubricating Corp. 
supplies systems that are fitted to each machine 
and are individual in design, depending on the 
machine and the nature of the lubricating prob- 
lem. But the general pattern of each of their sys- 
tems is the same, and has been developed through 
years of lubrication experience. 

The heart of the system is a lubricator pump, 
mounted integrally in its own reservoir. In most 
cases the pump is directly powered by the ma- 


chine that it lubricates, Fig. 1. Most packaging 


Fig. 4—In peak seasons at this frozen food plant these 
machines wrap 125-175 packages per minute, 22 hours 


a day. Washdown for sanitary requirements absorbs 
time available between shifts and tends to flush lubri- 
cant from bearing surfaces. Automatic lubricators pro- 
tect 75-100 bearings on each machine. 


Fig. 5—Over 400 beer cans are filled per minute on this 
automatic machine serviced by a single lubricator which 
simultaneously supplies continuous, cyclic or jetting 
lubrication to individual points on the machine. A 
float switch automatically stops the machine if the 
operator ignores a low level warning and the oil level 
becomes critical. Machine cannot be restarted until 
oil supply is replenished. 
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machines require a cyclic, automatic lubricator 
that periodically feeds controlled amounts of oil 
from the reservoir into the distribution system. 
With such lubricators the discharge cycle and oil 
volume may be selected according to the specific 
needs of the machine. 

Oil is pumped from the reservoir to the lubri- 
cation points through a single-line distribution sys- 
tem, Fig. 2, with branch lines and junctions con- 
veying oil to each bearing. Oil lines are usually 
3/32 or 5/32-inch brass or copper tubing with flex- 
ible hoses to carry oil to moving elements of the 
machine. At each bearing a metering device filters 
and measures the oil according to the needs of 
the specific bearing. This insures that each bear- 
ing is allotted its exact oil requirement. The meter- 
ing device is also fitted with a check valve, which 
insures a one-way oil flow and prevents drain- 
back, keeping the distribution system full of oil 
at all times. 

In this brief description, only the concept of 
“unit” lubrication is covered—that is, lubrication 
systems designed. as_ self-contained, completely 
built-in elements for each machine. Occasionally, 
“mass” lubrication has been attempted—feeding 
oil from one central pump to 5, 10 or even 50 ma- 
chine distributing systems. However, from all 
standpoints—practical, economic and engineering 

the ‘“‘unit’’ lubrication method is far superior: 
It is rather like comparing today’s unit motor 
drives on machines to old-fashioned lineshafting. 

Details of some specific applications of auto- 
matic lubrication to high-speed machines are noted 
in TABLE 1. On the tea bagging machine shown in 
Fig. 3, if the oil level in the lubricator falis below 
a critical level a special float switch on the lubri- 
cator reservoir sounds an alarm notifying the 
machine operator that the reservoir must be filled. 
On the battery of wrapping machines shown in Fig. 
4 lubrication time has been cut by automatic lubri- 
cating to a weekly checking and filling of the 
lubricator reservoirs. The high-speed can filling 
machine in Fig. 5 is fitted with an automatic lubri- 
cating system in which a float switch attached 
to the lubricator reservoir flashes a warning light 
when the oil level reaches a critical stage. The 
machine is automatically shut down when the oil 
reaches a minimum safe level and cannot be re- 
started until the oil supply has been replenished. 


These are but a very few of the many examples 
of problems solved by automatic lubrication in the 
packaging industry. Protection of product and 
packaging material, reduction of machine mainte- 
nance hours, prevention of costly production stop- 
pages, less injury hazard to personnel, and safe- 
guarding of expensive machines against abrasion 
and washing action are some of the major advan- 
tages available through modern automatic lubri- 
cation. Systems properly engineered to suit the 
specific needs of a machine and installed during 
assembly are not expensive—the extra cost is 
often more than paid back by savings effected 
during the first year of operation. Men considering 
automatic equipment in any industry should give 
careful thought to automatic lubricating systems. 
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SWITCHING FUNCTIONS 


By JAMES R. WALKER 


Mick 


CERTAIN industrial processes require 

the use of relay and limit switch devices 

under operating conditions which may 
impose an abnormally high mechanical stress 
on the moving members necessary for their 
functioning. Because of the limited life ex- 
hibited by such stressed members it is de- 
sirable to replace as many of them as possible 
with switching elements containing no mov- 
able parts. These application notes, the third 
in a series of six such articles devoted to 
magnetic amplifiers, describe the use of mag- 
netic amplifiers in switching circuits. 


Proximity Limit Switch 


A limit switch utilizing magnetic amplifier 
principles has been designed which is actu- 
ated merely by the proximity of a ferrous 
body. For example, the state of conduction 
exhibited by the switch changes when the 
leading edge of a ferrous body approaches 
within an eighth of an inch of the magnetic 
pole faces contained within its structure. 

The proximity magnetic pickoff and mag- 
netic amplifier relay circuit which comprise 
the proximity limit switch are illustrated. The 
magnetic amplifier is a doubler connected 
self-saturated type providing ac exciting cur- 
rent for an ac relay which ultimately positions 
the switching contacts used externally in a 
control circuit. Switching circuit action pro- 
ceeds from the initial assumption that the bias 
rectifier B, in combination with resistance R, 
provides suppression bias to reduce the ex- 
citing current in relay CR far below its drop- 
out value. If now a ferrous body is brought 
near the pickoff pole faces, the potential of 
the secondary coil will rise, thus causing an 
appreciable control current to exist in control 
coil C. and resistance R. by virtue of the po- 
tential from bridge rectifier B,. 

The relative polarity of bias and pickoff 
signal ampere turns are such that the latter 
erases the former and as a result causes the 
amplifier output current to rise sufficiently to 
fully excite the control relay CR. This ac- 
tion is normally proportional since an in- 
crease in the control current of circuit C,. is 
followed by a corresponding rise in the out- 
put current of the amplifier. Although this 


AUTOMATION—January 1957 


PROXIMITY LIMIT SWITCH 


ip 


CONTROL CHARACTERISTICS 


is desirable in a regulating system, in a relay circuit 
it will result in chatter of the relay armature and rapid 
contact deterioration. 

To obtain a switching action in the amplifier, a third 
control circuit is utilized to provide positive feedback 
of a sufficient magnitude to render the control char- 
acteristic switchlike or bistable in nature. This may 
be visualized from a comparison of the two control 
characteristic curves shown in the illustration. A pro- 
portional control characteristic is shown as A in this 
figure while the bistable state switching control char- 
acteristic is shown as B. Although curve B is shown 
as possessing an appreciab!e hysteresis region it must 
be noted that the actual means of utilization provides 
just sufficient feedback current from B, so that the 
potential difference between the rising and falling por- 
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tions of the curve is approximately zero. It is 
not necessary to reverse the polarity of the pick- 
off potential e, to cause de-energization of CR 
since the control characteristic of the amplifier 
foliows the path B. A circuit of this type pro- 
vides excitation for a 3 va relay which may in turn 
be used to switch larger relays or other circuits. 


Wattmeter Switch 


An action identical with that of the current limit 
switch may be provided with this circuit for the 
same purpose of load limit control of machine 
members. However, in this case the excitation of 
relay CR is proportional to the active power re- 
quired by one phase of driving motor M. 

The magnetic amplifier utilized for this purpose 
is a half wave type which operates on ac control 
ampere turns so that its output voltage developed 
across P, is proportional to the magnitude of the 
supply voltage, the magnitude of the phase current, 
and the cosine of the angle between these two quan- 
tities. 

The circuit functions in the following manner: 
A preset value of bias ampere turns from P, will 
result in saturation of the amplifier cores of a 
sufficient magnitude to energize relay CR. If 
the closed contacts of this relay are caused to op- 
erate a load feed device in order to increase the 
load on motor M, then the rise in phase current of 
the motor and resulting increase in power factor, 
will tend to erase the bias ampere turns and cause 
de-energization of relay CR. 

An advantage in use of the Wattmeter switch 
is gained over that of the current limit switch 
in both sensitivity and elimination of line noise 
conditions resulting from other machines changing 
load condition on the same line. Under normal 
conditions of line voltage variation the smallest 
signal it is feasible to consider for relay action is 
5 watts change in the load condition of motor M. 


Current Limit Switch 


Machine operations involving the use of milling 
cutters, drills, polishing wheels, and torque ad- 
justers require an indication of the load condition 
at all times in order that the referenced operating 
members may be positioned to maintain a con- 
stant load. In some cases information concern- 
ing the load condition can be obtained from the 
magnitude of motor phase current existing in a 
drive motor for the subject member. 

An appropriate current transformer may be 
used for this purpose and its output potential 
amplified by means of a magnetic amplifier. A 
study of the illustrated circuit will indicate the 
similarity to the circuit for the proximity limit 
switch; however, instead of excitation being pro- 
vided from a pickoff transformer to bridge rectifier 
B, it is now provided by the sampling current 
transformer. Further the bias excitation for the 
amplifier is now provided by potentiometer P,. 

Circuit action occurs according to the relative 
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magnitude of the signal and bias ampere turns in 
control coils C, and C,. If for example the bias 
control P, is set so the bias ampere turns are 
greater than the signal then relay CR will be 
energized. If this relay is arranged to feed the 
subject member into the work, then the resulting 
increase in load will cause a rise in the current 
transformer potential and signal ampere turns 
of control coil C,. Since the ampere turns in C, 
and C, are opposing, the effect of C, will be to de- 
energize relay CR and thus limit a further increase 
in the load condition. Here it must be noted that 
the polarities of ampere turns due to coils C, and 
C, have been reversed compared to the proximity 
limit switch circuit and that the polarity of C, 
remains the same so that it agrees with the self- 
ampere turns polarity of the rectifiers included 
in each load path. Consequently, the bistable 
action of the amplifier still prevails. 


Memory Circuit 


Certain control systems such as those for punch 
presses require the use of relays to switch as- 
sociated air control solenoids at rates up to 40 per 
minute. Although solenoids utilized in these presses 
have an acceptable life period the control relays 
do not. It is therefore necessary to utilize static 
relays of the type employed for energization of 
control relays as in current limit switch and Watt- 
meter switch circuits. 

A static relay of this type is illustrated. Switch 
action occurs in this circuit upon the preliminary 
assumption that the magnetic amplifiers, of the 
double type, are biased into an essentially non- 
conductive region by means of current derived 
from bridge B, placed across the ac supply source. 

A second and auxiliary control circuit C., sup- 
plies ampere turns to the amplifier cores which 
agree in polarity with the self-saturating ampere 
turns of the amplifier. As a consequence the 
ampere turns of C, provide a positive feedback 
which render the amplifier nonproportional or 
switch-like in its control characteristic. 


If the amplifier cores have no previous signal 
history by virtue of the Start switch having been 
closed, then the positive feedback current existing 
in C., is not sufficiently great to switch the cores 
to their top conduction state. 


However, if the Start switch is now closed to 
eliminate R, from circuit C., then the feedback 
ampere turns will rise very sharply in this coil, 
thus switching the amplifier load current to its 
top conduction state. Since the control character- 
istic for this amplifier has appreciable hysteresis 
control ampere turns it is then apparent that the 
added control ampere turns may be withdrawn 
by allowing the Start button to rise, without 
causing a change in the state of the amplifier. 
In fact the amplifier will continue in the top state 
of conduction until the Stop switch is opened, 
at which time the positive feedback ampere turns 
are completely withdrawn and the amplifier re- 
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turns to its low conduction state. Return of the 
Stop switch to its normal position will not cause 
switching back to the top conduction state be- 
cause of the large hysteresis. 

Amplifiers capable of switching up to 300 va 
loads are practical; however, it must be borne in 
mind that the time response of a given amplifier 
varies inversely with the volume of magnetic 
material necessary for the amplifier core. As a 
result the time response of a 25 va amplifier is 
roughly 1/10 of that for a 250 va amplifier be- 
cause 1/10 of the amount of iron is required for 
the same supply voltage. Here the load reactance 
for the smaller reactor is obtained by use of a 
copper to iron ratio greater than would be possible 
with a larger core. 
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Production Buffing 


COMPLICATED castings are buffed automatically at the portable electric tool plant 
of Black & Decker Mfg. Co. by use of specially designed machinery. In the illustra 
tion, an electric saw housing mounted on a turntable is passed under a series of 
buffing wheels supplied by Hanson-Van Winkle-Munning Co. Casting is repositioned 
several times during the buffing process so that wheels, set ot different angles and 
positions, can hit the various surfaces of the part. A spring-balanced spindle holds 
the buffing wheel, permitting it to ride the casting beneath it. A ratchet mechanism, 
shown above the buff, automatically feeds buffing composition to the wheel 


Pallet Handling 


TIN PLATE handling is facilitated at a Crown Cork & 
Seal Co. lithography plant with the aid of several 
simple devices Continuous operation depends upon 
keeping the high speed Dexter Folder Co. feeders ahead 
of the color presses supplied with plate. Standby bun 
dles are kept in readiness on two conveyor sections 
which flank a ball-transfer loading station directly be- 
hind the feeder. The Dexter feeder may be loaded 
before the bundle being fed has been depleted. A 
sheet of metal beneath each skid provides the requisite 
surface on which the skids are moved manually as 
needed. 


CONTINUOUS bright annealing furnace capable of handling welded stainless steel tubing from '% to 
4-inch OD has been installed at the Steel & Tubes Div., Republic Steel Corp. Tube processed in the 
Annealing furnace retains the surface qualities of the original flat rolled steel finish without subsequent need 
for polishing for many applications. This need for polishing is normally an extra cost borne by the 
Furnace tube purchaser, and is an expensive item for food industry users of stainless steel tubing. The furnace 
has a rated capacity of 1000 Ib per hour at a maximum temperature of 2100F. The furnace proper 
consists of four high temperature alloy steel muffle tubes extending through a gas fired furnace and 
connecting with tubular, water cooled chambers Alloy wire mesh chain belts, extending through the 
furnace, carry the work through the 78-ft long operation at speeds adjustable from 1 to 6 fpm 
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Scrap Collection 


DISPOSAL of more than 4500 tons of steel scrap per month is 
simplified in Chevrolet's Stamping & Frame plant near Flint, Mich 
by use of an extensive underfloor conveyor network Totaling 
more than a mile in length, three conveyors carry scrap to a cen- 
tral point where large pieces are automatically baled while smaller 
scrap is loaded into gondola cars. The illustration shows three 
conveyors leaving the underground run and rising toward the 
control point. The scrap, destined to be melted down at Chevrolet's 
Grey Iron Foundry, or sold to scrap buyers, fills some 80 rail 
rood cars with bales and ten with smaller clippings each month 


Pneumatic Transfer 


COMMERCIAL bakeries remote from milling and distributing centers and 
without their own rail sidings can enjoy the savings and other advantages 
of bulk flour delivery by utilizing a portable transfer unit built by the 
Fuller Co. The unit pneumatically transfers flour or other bulk ladings from 
General American Airslide railroad cars to Airslide bulk vans or to storage 
bins and silos. In this system flour is fluidized by air passing up through 
porous membranes in both the car and transfer unit and flows by gravity 
into the blow-through feeder. The blowers mounted on the van provide 
the air to move the material when transfer to a van is being made. 


Suspended Ovens 


SAVINGS in floor space and uncluttered aisles are 
immediate benefits achieved by suspending ovens 
from the ceiling. Wright Line Inc., makes a full 
line of metal office equipment for the handling, 
filing and transporting of punched tabulating 
cards. In a recent plant expansion, the company 
installed radiant heating equipment manufactured 
by the Fostoria Pressed Steel Corp. and an inte 
grated finishing, assembling and shipping operc- 
tion. After the application of a “fine wrinkle 
finish, the parts are conveyed to the overhead 
oven where they revolve slowly on hooks suspended 
from a monorail conveyor. Parts pass through 
the 28-ft long oven in 21% minutes, emerging 
completely dry, ready for assembling and packag- 
ing, and without having interfered with any other 
plant movement. 
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PREPARING FOR 
‘NUMERICAL CONTROL 


IN PARTS MACHINING 


Application of programmed controls to production machines is 
a topic of high current interest. Many programming ideas have 
been sketched and discussed without reduction to practice. In this 


article the author discusses considerations in connection with a 
system which is in final stages of development. 


By ROBERT E. REITER 


Senior Engineer, Manufacturing Engineering & Research 
The Glenn L. Martin Co., Baltimore, Md 


EVEN AT TODAY’S peace-time production 

rate the machining facilities at the Glenn L. 

Martin Co. are working at capacity; while 
machining on future airframe designs is expected 
to increase many-fold. Looking ahead also to a 
possible mobilization situation, it is quite apparent 
that Martin’s milling potential will have to be 
increased. A basic consideration is the trend to- 
ward the greater use of forgings, castings, extru- 
sions, and machined fittings in airframes. Two 
subsidiary factors that must be accounted for are 
the need for providing means to quickly adapt 
hastily-recruited, untrained help for high volume 
production operations and a flexible means of dis- 
persing machining work through subcontracting. 
Martin is turning to numerical control which pro- 
vides interesting answers to these problems. With 
such control the skills required on the production 
floor are simple loading and unloading and push- 
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button machine operation. Accuracy is assured 
since it is built into the controlling tape by qual- 
ified engineers who direct the preparation of the 
tape. Milling machines can be set up and operated 
in remote locations and the parts produced will 
fit into standardized structures since dimensional 
control will be an inherent function of an easily 
reproduced tape. 

Aside from the mobilization advantages of nu- 
merical control, there are economic advantages 
which make it worthy of adoption for airframe pro- 
duction. Accuracy and efficiency in the operation 
of the milling machine become the responsibility of 
numerical process engineers, and are insured re- 
gardless of skill of the operator. Lead time on 
complex parts is reduced by eliminating cams, tem- 
plates, etc. which are normally required for control 
in conventional systems. Martin’s goal in the de- 
velopment of numerically-controlled milling pro- 
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Fig. 1—Schematic representation portrays important steps in production of 
airframe components by means of tape controlled milling machine. 


cesses for the future is to eliminate even the part 
drawing, substituting the design engineer’s for- 
mulas and coding them directly on a tape. 

Martin expects to be the first to apply numerical- 
ly-controlled three-dimensional milling to aircraft 
production when they receive their system, now on 
order, early this year. This pioneering has raised 
questions about procedures and policies that are 
new to the aircraft industry. Consequently, Martin 
has undertaken a comprehensive program of study- 
ing the new situations that will be created when 
the numerically-controlled system goes into opera- 
tion. People are being trained and new procedures 
are being developed to insure that soon after instal- 
lation of the equipment, milling of production parts 
can begin. 

With the purchase of a new numerically-con- 
trolled milling system, Martin is in the unique posi- 
tion of being able to fill a vital gap in the USAF 
Plan for Production Automation. Because of its 
ability to perform programming functions auto- 
matically for three-dimensional milling, this system 
when installed will be the most complete of the 


numerically controlled systems scheduled for in- - 


stallation. It will, therefore, enable Martin to test 
the capabilities of numerical control in the widest 
possible array of machining situations. 


> Choosing the System 


There are several systems under development for 
automatically controlling machines. It is difficult 
to choose one that is superior; but Martin’s choice 
centered on two questions: flexibility and use of 
magnetic or punched tape. A punched tape system 
was chosen because the initial cost of the equip- 
ment was less, and the equipment was simpler and 
easier to maintain. Operating costs are consider- 
ably less because the tape itself is cheaper and less 
is used in comparable normal operations. A punched 
tape is easily reproduced, can be shipped to sub- 
contractors, and can be stored indefinitely without 
loss of fidelity. 
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The lead time needed to produce the control tape 
is a governing factor in selecting a system. To 
be competitive in this respect the computing 
element in the system should perform all the calcu- 
lations such as automatic tool offset etc. with a 
minimum amount of assistance from the program- 
mers. The system selected provides this flexibility. 

The Martin system, Fig. 1, is being designed 
and built by Bendix Aviation Corp. It will in- 
clude a tape perforator on which a process tape 
will be prepared. This will be fed into a computer 
which will convert process data into control data 
punched on a control tape. Numerical data for 
analytic functions and other routine movements 
will be preprogrammed and stored in the memory 
unit. When such movements occur in the program 
for a specific part, the computer automatically 
draws data from storage, and records the data on 
the control tape. A machine control unit will 
convert the data from the tape into movements 
of a machine, such as a Kearney & Trecker hori- 
zontal type milling machine. 


> Preparing for System Use 


Since there are five major functions involved in 
the transition to automatically controlled produc- 
tion, the development of procedures and orienta- 
tion of personnel are proceeding along these 
fronts: 


1. Standardizing design criteria and design elements 
for parts to be produced by the numerically-controlled 
milling system. 

2. Defining mathematically the part to be produced 
Key points on the part are located as co-ordinates in 
relation to a point of origin. Lines between these points 
are defined analytically. 

3. Numerical processing. Movements of the cutter 
are programmed in correct sequence to cut metal 
along the lines defining the parts to be produced. The 


71 





NUMERICAL CONTROL > 
IN PARTS MACHINING 


program is coded on a tape and fed to the machine; 
from this point manual operations are virtually elimi- 
nated. 

4. Operating the machine. Machine operation will 
consist of elementary operations of starting and stop- 
ping; loading and unloading. Standardization of these 
operations will permit use of unskilled labor. 

5. Machine maintenance. It will be imperative that 
numerically-controlled milling systems be maintained 
at top operating efficiency for maximum utilization. 


Development of universal procedures and instruc- 
tions for each of these five operations will in- 
clude a preliminary study of the problems and 
indoctrination of personnel in co-operation with the 
manufacturers of the milling machine system be- 
fore it is installed. 

A representative number of actual production 
parts have been selected for initial production by 
the system. The parts were selected with a view 
to subjecting the system to the widest possible 
range of circumstances encountered in airframe 
production. Study of approximately 25 typical 
airframe fittings is underway, ranging from the 
smallest to the largest and most complex that can 
be accommodated on the bed of the milling ma- 
chine. These fittings are being analyzed to estab- 
lish standard design elements which will be com- 
patible with efficient operation of numerically- 
controlled systems. Basic forging or casting de- 
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signs are being studied and standardized to elimi- 
nate unnecessary and wasteful metal removal. 
Fillet and corner radii are being standardized to 
minimize the number of times the machine must 
be stopped for cutter changes. Design drawings of 
parts to be milled by the numerically-controlled 
system are being standardized to give programmers 
and tool designers a consistent picture of the parts 
and an orderly beginning for processing, program- 
ing, and coding the data. 

Weight-saving advantages of the precise toler- 
ances obtainable from the numerically-controlled 
system are being applied to the design of parts. 
Web tolerances can be reduced from as much as 
0.045-inch to 0.004-inch with a potential weight-sav- 
ing of 0.041-inch of material without affecting the 
specified strength. The next major change from con- 
ventional! design practice is the mathematical de- 
finition of each part. Instead of dimensioning the 
part in detail, as shown in Fig. 2, a point of origin 
is established and the distances from this point 
to all the key points defining the part are given 
as co-ordinates. The lines defining the shape of 
the part between the key points are expressed as 
equations which can be solved by the computer 
unit and recorded in a binary code. A preliminary 
attempt to define a typical airframe part is shown 
in Fig. 3. Locations of the key points with re- 
spect to the reference point are shown. 

The cutting head of the machine will move in 
straight-line increments to points defined by the 
x and wy co-ordinates. Curves (hyperbolic, para- 
bolic, elliptic, etc.) will be defined by formulas 
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which will locate several points on the curve. The 
number of points will depend on the tolerances 
specified. Thus, to cut a curve, the cutter will 
move in straight-line increments to points around 
the curve. 

Mathematical definition is illustrated in Fig. 4. 
The beginning and end points of all lines are de- 
fined as x and y co-ordinates with relation to the 
point of origin. If the machine begins cutting at 
Point 1, it will proceed in a straight line to Point 
2 and again to Point 3. From Point 3 to Point 4, 
it will proceed to points along the curve defined 
by an equation. This is a very simple example; 
complicated parts may require several linked for- 
mulas for definitions of compound curves. Also, 
equations will have to be calculated for additional 
analytic functions. Equations defining routines 
will be available automatically from the stored 
program information in the memory unit of the 


system. 


> Numerical Programming 


Numerical programming is an entirely new ele- 
ment in the normal sequence of operations from 
designing airframes to producing them; it means 
numerically stating the commands for the milling 
machine. The numerical] process team will consist 
of a numerical processor, a mathematician, a tool 
designer, and a key-punch operator. Their func- 
tion will be to process design data and prepare it 


for the numerically-controlled milling system. Cuts 
must follow in an orderly sequence so the part is 
milled to the design specification; certain precau- 
tions must be taken when milling thin web sec- 
tions; and proper coolant flow and cutter speeds 
and feeds must be specified. Many of these fac- 
tors will be anticipated for applications in gen- 
eral, and machine directions standardized and 
stored in the memory unit 

This is the most important phase of the opera- 
tion of the system, consequently, the integration 
program includes the development of methods of 
training the personnel and standard methods and 
techniques for performing the various tasks. These 
tasks will include preparation of standard forms 
for all programming operations and guides for 
such operations as plotting points of compound 
curves which cannot be programmed with the use 
of the stored program information. These forms 
and guides will permit operation of the system by 
personnel with nontechnical skills. Later, when the 
system is installed, actual machine operation will 
be analyzed to determine optimum feeds, speeds, 
loads, depths of cut, surface finishes, and other 
elements for all commonly used materials. All 
phases of numerically-controlled system operation 
will be studied to determine advantages which can 
be integrated into numerical techniques. For ex- 
parts may be produced by 
processing one-half the machine operations and 
reversing the tape for the other half 

Information will be compiled and methods of 
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NUMERICAL CONTROL 
IN PARTS MACHINING 


training will be developed for instructing numer- 
ical processing personnel. A thorough course in 
all phases of the operation of numerically-con- 
trolled systems is under development with special 
emphasis on those factors which will affect the 
numerical processing function, including: Inter- 
preting design drawings with mathematical de- 
finitions and co-ordinate dimensioning; translating 
data for coding, including such functions as plot- 
ting points of compound curves or other irregular 
shapes; arranging sequences of milling machine 
operations and preparing programs; specifying 
correct feeds, speeds, depths of cut, surface fin- 
ishes, etc.; and preparing tapes, including opera- 
tion of F'ex-O-Writer and computer. 


> System Goals 


The foregoing design and numerical processing 
operations include the major changes in conven- 
tional manufacturing practices. They place re- 
sponsibility and decision-making entirely in the 
hands of highly skilled engineers. The work of 
design draftsmen is somewhat simplified; process 
planning is replaced by numerical processing. 
Errors are minimized because once information is 
coded on a tape, human interpretation is not re- 
quired again. 

Eventually, when the procedures are perfected, 
it will become possible to eliminate detail drawings 
as we now know them. At that time, a structures 
engineer will be able to envision the fitting he 
needs at a given point in the airframe, calculate 
the stresses it must withstand, and analytically 
define it by formulas representing the size and 
shape of the part. He will give the programmer 
a table of numbers with only the general outline 
of the part sketched out. This data will be suffi- 
cient for programming and producing the part. 

Actual operation of the milling machine in the 
numerically-controlled system is a relatively simple 
task. It will consist chiefly of making the setups, 
loading and unloading the machine, changing cut- 
ters or making other adjustments, and starting 
and stopping the operation. It is the essence of 
numerical control to reduce machine operation to 





elementary tasks that can be performed by person- 
nel with nontechnical skills. Nevertheless, it is 
advisable to study the personnel requirements of 
this job carefully and make specific recommenda- 
tions as to the qualifications of operating person- 
nel. Job analysis and classification are specific 
parts of this integration program. 

In view of the high capital investment in these 
systems, it is imperative that they be maintained 
at top operating efficiency for maximum utiliza- 
tion. Standard procedures for preventive main- 
tenance and emergency repair follow customary 
maintenance practices in most cases but special 
attention is given the following points: Data pro- 
cessing functions of the computer or director must 
operate properly at all times; systematic preven- 
tive maintenance of all electronic systems is essen- 
tial; mechanisms operating along the three axes 


+ Formula defined curve ; 


+ Reference point 


Fig. 4—Sketch illustrates the dimensioning of end points 
of curved section as well as straight lines. End points 
of a curve are specified and a formula is defined so 
that the outline is established. Cutter progress in cut- 
ting such a curve will be in straight line increments 
between points along the curve. 


of the milling machine must perform with con- 
stant accuracy. 

From the foregoing, it will be seen that there 
are many ramifications to numerically-controlled 
systems besides the physical development, fabrica- 
tion, and installation of the systems of machines. 
A most important step is the development of stand- 
ard procedures for integrating the systems into 
airframe production. 





Extra Copies of Articles Available 


In many instances a reader may desire to have extra copies of feature articles for further study, for 
specialized circulation within his plant, or for a reference library. As a regular service to readers, we will 
be happy to send copies of desired articles as long as the supply lasts. To obtain extra copies, just fill out 
one of the special business reply cards included in this issue. 
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Fig. 1—Processing line for printing and cutting sidewalls of paperboard milk containers. 


MAGNETIC MEMORY LINKS 


CONTINUOUS 
INSPECTION AND SORTING 


Processing line operating at high speed requires memory de- 


vice between remotely located inspection and sorting stations 


so that material classed as defective can be diverted from reg- 


ular flow. 


By THOMAS G. SLATTERY and ARTHUR JOYCE 


Vice Presi dent 


Automat 
Welles 


A HIGH SPEED AUTOMATIC inspection 

and sorting system combining photoelectric 

inspection, magnetic memory and pneumatic 
ejection is now in use in a paper converting opera- 
tion at the Sealking Div. of the Sealright Co. Inc., 
Fulton, N. Y. The basic inspection and control 
system is directly applicable to continuous process 
lines used in the manufacture of sheet metal, paper 
products, wire, tubing, plastic sheet and textiles. 
The system is the result of the combined efforts 
of the mechanical engineering staff at the Seal- 
right Co. and of Automation, Inc., Wellesley Hills, 
Mass., designers and manufacturers of analog and 
digital control systems for industry. Development 
of this system is a good example of the success 
that can be achieved by the close co-operation of 
experienced mechanical plant engineers and outside 
automation specialists. The one factor that con- 
tributed most to success was the care and com- 
pleteness with which the engineering staff of the 
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Mechanical Engineer 
Oswego Falls Corp 
Fulton, N. Y 


Sealright Co. described the specific details of the 
problem to the engineers of Automation, Inc. 
The Sealking Div. converts raw paperboard into 
plastic coated sidewall, top and bottom container 
blanks. These are then shipped flat-packed to 
dairies throughout the United States where they 
are automatically assembled into finished paper 
cartons, sterilized, filled, and sealed by a Sealking 
machine in an in-line operation. The paperboard 
cartons are used for milk products and fruit juices. 
Both the nature of the product and the process car- 
ried on at the dairy requires that the paper blanks 
be without holes, completely coated with plastic, 
free from splices, and be of particularly high qual- 
ity. Since it is very difficult at the normally high 
manufacturing speeds to carry out the required 
100 per cent inspection by manual methods, 
an automatic inspection and sorting system was 
indicated. At the present time, automatic control 
has been installed on only one sidewall processing 
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Fig. 2—Block diagram of processing control system using magnetic memory. 


line. However, similar installations are to be 
made in the near future, on the remaining sidewall 
machines plus the top and bottom blank processing 
lines. The systems installed on the top and bottom 
blank processing lines will differ from the present 
installation primarily in the nature of the sorting 
mechanism used at the delivery end of the line. 

The automatic inspection and sorting installa- 
tion on the sidewall biank processing line consists 
of three basic systems: (1) The observation sys- 
tem, (2) the Magdelay memory system, developed 
by Automation Inc., and (3) the sorting system. 
A brief step by step description of the events in- 
volved in inspecting and ejecting defective mate- 
rial will explain the interaction of these three basic 
systems. 

The sidewall blank processing line, Fig. 1, re- 
ceives paperboard in roll form, which has been 
previously plastic coated. This plastic coated paper- 
board is successively inspected, printed, dried, 
scored, slit to the width of the individual carton, 
cut off to the proper length, sorted into accept- 
able and rejected material and delivered in a 
shingled arrangement on a slowly moving delivery 
belt. Once the initial adjustments have been made, 
the sidewall machine is normally operated at the 
steady rate of 600 feet per minute. Fig. 2 is a 
simplified block diagram of the overall control 
system. 

Defective material passing an observation sta- 
tion actuates a photoelectric relay which in turn 
energizes a Write head of the Magdelay magnetic 
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memory system. When this Write head is ener- 
gized, it “‘writes’’ a magnetic mark on a hardened 
steel memory disc whose angular travel is pro- 
portions! to the travel of the web through the 
processing line. When this magnetic mark has 
traveled from the Write head to the Read head, 
the defective section of material will have traveled 
from the observation stauion to the sorting station 
A relay in the control panel of the memory sys- 
tem is then actuated, which in turn energizes the 
solenoid valve of the sorting system. Energizing 
this solenoid valve admits pressure to an air cyi- 
inder which moves a flipper from normal delivery 
to eject position. The defective material is then 
directed to the rej;ect bin. 


> Observation System 


The observation system consists of three photo- 
electric relays and three associated scanning head 
assemblies, Fig. 3. The function of this system 
is to sense defective sections of the plastic coated 
paperboard. Fig. 4 is a photograph of the con- 
trol pane! housing the relays of the system. 

Sensing faulty material is based upon measur- 
ing the amount of light specularly reflected from 
the surface of the board at a low, grazing angle, 
Fig. 5. Any condition of the paperboard resulting 
in a decrease of this reflected light is interpreted 
as indicating defective material. Typical condi- 
tions are: (1) Absence of plastic coating; (2) 
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dirty or smudged surface; (3) presence of mask- 
ing tape used in making splices; and (4) torn 
out portions, holes or ragged edges of the paper- 
board. 

Both sides of the moving web are scanned for 
defects. A path is scanned adjacent to each edge 
of one surface, and a single path is scanned in 
the center of the reverse surface. While scanning 
three paths does not give complete coverage of 
the board, experience has indicated that it will 
detect the majority of the defective material pres- 
ent. It would, of course, be desirable to be able 
to scan the entire face of the web for defects, 
and equipment which will continuously sweep the 
face of the web at the rate of 500 cycles per second 
is now being developed. 

The sensitivity requirements of the observation 
system were dictated by the need to not only dis- 
criminate between coated and uncoated board, but 
to also be able to evaluate the quality of the coat- 
iag. Differentiating between coated and uncoated 
board is very difficult for an untrained observer; 
and evaluating coating is only possible with the 
aid of various stains. The sensitivity of the ob- 
seration system can be illustrated best in terms 
of a photoelectric relay sensitivity scale reading. 
Using a percentage scale with 100 per cent in- 
dicating a very high grade coated surface and 40 
per cent indicating uncoated paperboard, the qual- 
ity of coating that will be accepted is established 
by adjusting the relay sensitivity to a predeter- 
mined reading between 40 and 100 per cent. 

After some experimentation, a commercially avail- 
able photoelectric relay having the necessary sen- 
sitivity, resolution, speed of response, and reliability 
was selected. The unit has functioned very satis- 
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Fig. 3—Mounting arrangement of scanning head as- 
semblies. 
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Fig. 4—Memory unit is shown in lower right mounted 
between parts of the processing equipment; control 
unit for the memory unit is at upper right. Cabinet, 
with door open, houses associated relays. 


factorily, requiring only routine tube and lamp 
replacement after several thousand hours of oper- 
ation. Component aging does not affect operation, 
so relay adjustment is necessary only when com- 
ponents are replaced. Defective material which 
has been in the field of the observation system 
for times on the order of only two milliseconds 
has been detected, indicating excellent response 
time. 

The scanning head assembly consists of a lamp 
and an associated phototube, each having its own 
individual housing and optical system. Both as- 
semblies are fastened to a common mounting 
bracket as shown in Fig. 5. 

The following requirements had to be met in 
designing the scanning head: 


1. The space relationship between lamp, phototube, 
and paper surface is very critical and has to be rigidly 
held once adjusted. 

2. To accommodate the different web widths that 
are used in production, the scanning heads have to 
be easily adjusted laterally by the machine operator 
with no loss in critical alignment. 

3. The phototube has to be shielded from all light 
other than that reflected from the scanned path on 
the web. 

4. The lens system should require cleaning only when 
phototubes are replaced. 


The above requirements were complicated by 
space limitations, vibration in the machine mem- 
bers that were available for mounting, and the ex- 





Fig. 5—Scanning head assembly being installed near 
one edge of web. 


treme paper dust conditions in the immediate vicin- 
ity of the scanning heads. However, the equip- 
ment which was developed fulfills these require- 
ments. Scanning heads now require attention only 
after several thousand hours of operation. 

The two photorelays inspecting the bottom sur- 
face of the web are in line across the width of 
the paperboard perpendicular to the line of flow. 
The single photorelay inspecting the top surface is 
separated by approximately 3 feet, along the line 
of flow, from the two bottom photorelays. The 
top photorelay closes one circuit when a defect 
is observed. This closure records a signal in the 
Magdelay memory unit. Either of the bottom 
photorelays closes a second circuit, when a defect 
is observed, again causing a signal to be recorded 
in the memory unit. 


> Memory System 


The memory system consists of two major items: 
the memory unit, Fig. 6, and the control unit, 
Fig. 7. 

Signals generated by the photorelays are used 
to magnetize narrow sectors of a hardened steel 
disk by activating magnetic Write heads which 
are shown in Fig. 6. There are two Write heads, 
corresponding to the two different positions along 
the paperboard processing line where the photo- 
relays are installed. Write head A, is activated 
by the photorelay inspecting the top of the paper- 
board and Write head B, is activated by either 
of the photorelays inspecting the bottom of the 
paperboard. 

The memory disk rotates with an angular ve- 
locity directly proportional to the flow rate of the 
paperboard along the process line. Synchroniza- 
tion is achieved by coupling the drive shaft of the 
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process line to the input shaft of the unit by a 
belt and gear system. 

Displaced from the Write heads around the disk 
is a single Read head. The angular spacing of 
the Write and Read heads is adjusted such that 
the paperboard travels between the observation 
and the sorting station on the process line in the 
same period of time that a radial line on the disk 
rotates through the angle between the Write and 
Read heads. Variations in the speed of the process 
line will not alter this physicai relationship. 

A defective section of paperboard can, therefore, 
be observed and recorded in the memory by the 
Write heads. The sector of the disk indicating 
this defect revolves until it reaches the Read head. 
This head is of the static flux detector type i.e., 
the head will detect magnetized sectors of the disk 
no matter how fast or slow the paperboard process 
line is moving or if the process line is at a dead 
stop.* Thus, correct sorting signals are obtained 
independently of speed variations of the paper- 
board processing line. These sorting signals, as 
detected by the Read head, are transmitted to 
the control unit of the Magdelay system. After 
passing the Read head, the magnetized sectors of 
the disk pass under the Hrase head which demag- 
netizes charged sections of the disk. That section 
of the disk is therefore ready for reuse when it 
again arrives beneath a Write head. 

Signals generated by the Read head are trans- 
mitted to the Magdelay system control unit, Fig. 7. 
The control unit uses these signals to activate a 


*Most magnetic Read heads have outputs that are proportional t« 


the speed of the memory medium moving past the head; at zero 


speed this type of head has no output 
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Fig. 6—Magnetic disk memory unit showing principal 
components. 
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power relay whenever a defective piece of paper- 
board arrives at the sorting station. This power 
relay circuit controls the sorting system. 


> Design Considerations 


A high speed ‘‘memory”’ system was obviously re- 
quired for this process line sorting problem. Me- 
chanical memory systems were too slow and sub- 
ject to excessive wear. Magnetic memory sys- 
tems possessed the speed and were not subject to 
wear since there is no physical contact between 
the memory disk and the magnetic heads. How- 
ever, two problems arose when magnetic memory 
systems were considered for this application. 

The first problem was related to the constraint 
that the process line started and stopped rather 
frequently. During the time that it started up 
or slowed down, the correct sorting signals were 
still to be generated. That meant that signals 
recorded in the memory, and signals read out of 
the memory, must not be affected by variations in 
the speed of the process iine all the way from a 
dead stop to maximum speed. The problem was 
solved by using a specia! static flux detector Read 
head. 

The second problem was the joint achievement 
of a minimum quantity of Read-in and Read-out 
equipment while still obtaining sufficient memory 
capacity and resolution. The usual magnetic mem- 
ories, namely magnetic tape and magnetic drums, 
1ave more than sufficient memory capacity and 
resolution. Read-in and Read-out equipment how- 
ever, becomes complex, primarily because there is 
only a smal! quantity of magnetizable materia! 
that can be used to record the information. The 
magnetizable material on a magnetic tape is in the 
order of less than a mil thick and the same can 
be said of the magnetizable material on the sur- 
faces of magnetic drums. This problem was solved 
in the Magdelay systems by using a magnetizable 
disk that is 0.2 inch thick and magnetizing a 
sertor of the disk. This technique resulted in 
simple Read-in and Read-out equipment while still 
yielding more than adequate resolution and ca- 
pacity for this particular problem as well as for 
most other industrial applications. 

The resolution or this memory system can be 
defined in terms of the minimum angular sector 
of the memory disk that is required to record 
a signal. With the 4-inch diameter memory disk 
used, 6 degrees of angle are required to write one 
individual mark. Two marks occupying adjacent 
6-degree sectors of the disk will each independently 
activate the power relay output of the contro] unit. 
Thus, each 6-degree sector of the disk can be 
considered as an individual memory cell. With sys- 
tems utilizing larger diameter memory disks, 
higher resolution can be obtained. 

The maximum theoretical capacity of the sys- 
tem used is 60 memory cells. However, due to 
the interaction that occurs when the Erase head 
and one of the Write heads are placed side by 
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side, only about 300 degrees of the disk can be 
used. Thus approximately 50 
the capacity of the system. 
The precision or repeatability can be measured 
by the uncertainty in position over which the out- 
put power relay will throw. If the angular posi- 
tion of the disk at which the relay throws is noted, 
and the closure is repeated slowly a number of 
times, it will be found that the closure occurs 
within | ,-degrec of a fixed position. This, then, 


memory cells is 


Fig. 7—Contro! unit for magnetic disk memory unit. 


is the precision of Magdelay 1000 at zero speed. 
An error 1s introduced when the angular speed of 
the memory disk is increased due to the 60 cycle 
frequency present on the thyratron in the control 
unit. The velocity component of this error can be 
reduced to almost any desired value by increasing 
the frequency applied to the thyratron. 


> Sorting System 


The sorting system consists essentially ‘of a 
mechanism to divert the defective blanks from 
the normal process line plus a defective material 
bin. | 

The flipper assembly, shown schematically in 
Fig. 8, and in photograph, Fig. 9, is a mechanism 
which diverts the defective blanks from the normal 
process line into the defective material bin, The 
flipper is a light sheet metal guide rigidly attached 
to a shaft. A single acting air cylinder and a re- 
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CONTINUOUS INSPECTION > 
AND SORTING 


Fig. 8— Operating compo- 
nents of the flipper assembly 
that is actuated by signal 
from the memory unit. 


Air line to solenoid valve 


Return spring 


Operating lever 


turn spring acting on a lever, which is keyed to 
one end of the shaft, actuates the flipper assembly. 
This mechanism is simple, rugged, and performs 
satisfactorily. 

The defective material bin is a large sheet metal 
box located directly under the delivery belt which 
conveys acceptable blanks to the packers. This bin 
must be large enough to hold the defective ma- 
terial accumulated in several hours of normal oper- 
ation, and be readily accessible for rapid unload- 
ing. 

Delivering plastic coated paperboard blanks from 
the sidewall machines is at best a marginal opera- 


Fig. 9—View of the flipper assembly installed in the 
processing machine. 
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tion subjected to frequent malfunctions. The lead- 
ing causes of this difficulty are: 

1. Paperboard is subjected to curling and warping 

2. Blanks cannot be rigidly guided since the plastic 
coating is easily damaged by scuffing. 

3. Frictional characteristics of the plastic coated 
surface vary from time to time 

4. Blanks leaving the speed-up wheels at approxi 
mately 1300 feet per minute must be decelerated to 
the inching speed of the conveyor within a distance of 
about one foot without damage to the blanks. 

5. Mechanisms used must be sufficiently rugged to 
withstand the forces encountered in jam-ups. 


The flipper mechanism is subject to all of these 
restrictions as well as a few peculiar to its own 
operation. The problems peculiar to flipper action 
are: 

1. The nose of the flipper must not lie in the web 
line at the instant the leading edge of the blank ar- 
rives since this results in an immediate jam. 

2. A blank partially over or under the flipper at 
the time it is actuated cannot be jarred too sharply 
since this will cause the leading edge of that blank to 
miss the nip of the following set of rolls, resulting 
in a jam 


The present flipper mechanism has evolved from 
three basically different designs which preceded 
it. Its successful operation is based upon its loca- 
tion in the process line, the configuration of the 
flipper and adjacent equipment, and the snap 
action with which it opens and closes. It has not 
been necessary to phase the flipper action to the 
cut-off knives. 


> Additional Contro! Features 


Now that the basic system has proved itself 
on a production basis, certain refinements are 
being added. For example a manual eject switch 
has been added to the system which enables the 
machine operator to reject any material he knows 
to be defective. Poor printing will account for 
most of the material rejected by means of this 
switch. 

Each time the process line is stopped, the print- 
ing stations are moved out of contact. This results 
in several feet of paperboard not being printed as 
it passes through the printing station at the time of 
the stop. Also, the paperboard in the drying oven 
at the time of the stop is often destroyed by be- 
ing heated past its critical temperature. For these 
reasons, it is desirable to reject the partially 
processed paperboard in the line at the time the 
machine is stopped. A circuit which automatically 
rejects a given number of blanks at the beginning 
of each run cycle, regardless of the length of the 
previous run cycle, has been incorporated in the 
system. 

Details of this installation serve to illustrate 
the advantages available when engineers of an 
operating company team up with specialists to 
apply the techniques of automation in an effort 
to achieve a better product at less cost. 
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Hand Handling Eliminated On 6000 Ton 
Forging Press Line By Planet System 


» SG w rz 


Billets Moved 
in Continuous Flow 


From Furnace 


Through Trimming 


Operations 
While Still in Forging 
Temperature Ranges 


In this system, which was recently installed in a 
large automotive forge plant, a steady flow of 
billets is insured by the automatic rack unloader. 
This unit feeds billets automatically into the fur- 
nace and moves empty racks away for pick-up. 


Hot billets are carried rapidly From reducer rolls hot billets are moved to 
and in a continuous flow from fur- presses, and enroute are turned by roller chain 
nace to the first reducer roll by a repositioning unit. 
powered roller conveyor. 


Let Planet Help Solve Your Handling Problems — Write or Phone Today 
“IT PAYS TO PLAN WITH PLANET”’ 
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(Left to right) Dr. John Bardeen*,. Dr. William Shockley* and Dr. Walter H. Brattain. shown at Bell Telephone 


Laboratories in 1948 with apparatus used in the early investigations which led to the invention of the transistor. 


Bell Telephone Laboratories Salutes Three 


New WNobe/ Prize Winners 


Drs. John Bardeen, Walter H. Brattain and William Shockley 


are honored for accomplishments at the Laboratories 


The 1956 Nobel Prize in Physics has 
been awarded to the three inventors of 
the transistor, for “investigations on 
semiconductors and the discovery of the 


transistor effect.” 

They made their revolutionary con- 
tribution to electronics while working at 
Bell Telephone Laboratories in Murray 
Hill, N. J. 


announced in 1948. 


Discovery of the transistor was 
Bell Laboratories is 
proud to have been able to provide the 
environment for this great achievement. 


This is the Nobel 
awarded to Bell Telephone Laboratories 
scientists. In 1937 Dr. C. J. 
shared a Nobel Prize for his discovery 


second Prize 


Davisson 


of electron diffraction. 


Such achievements reflect honor on 
all the scientists and engineers who work 
at Bell Telephone Laboratories. These 
men, doing research and development 
in a wide variety of fields, are contribut- 
ing every day to the improvement of 


communications in America. 


t*Dr. Bardeen is now with the University of Illinois, and Dr. Shockley is with the 


Shockley Semiconductor Laboratory of Beckman Instruments, Inc., Calif 


Bell Telephone Laboratories 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 





equipment 


Machines and plant equipment designed for more automatic operations 


AY, 
Ba etn tad 


For detailed information and literature, use card page 17 


Processing Steering Gear Ball Nuts 


A 16-station center column ma- 
chine featuring a heavy duty seven- 
sided column that resists high ma- 
chining thrust loads is designed to 
drill, ream, countersink, chamfer 
and ream automotive steering gear 
ball nuts at a net production rate 
of 331 pieces per hour. The ma- 
chine has a 96-inch diameter index 
table. With its control panel, it 
occupies a 24 by 26-ft floor space 
and is 13 ft high overall. 

Three long steel ball nuts are 
clamped in each of the 16 fixtures 
on the machine. The nuts, which 
have previously machined rack 
teeth in the blanks, are located in 
the fixtures from these rack teeth. 
Hydraulic clamping means are pro- 
vided for the parts. Large vertical 
thrust loads, which make _ the 
heavy duty center column design 
necessary, are imposed by two 
three-spindle, two _ nine-spindle, 
one 12-spindle and one 18-spindle 
vertical heads that drill, flat bot- 
tom drill and radius chamfer four 
recirculating ball holes as well as 
tap drill and chamfer one hole in 
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the same part face. Snyder Tool 
& Engineering Co., 3400 E. Lafa- 
yette, Detroit 7, Mich. 

Circle 401 on Inquiry Card 


Serial Numbering Unit 


Requiring only 6 seconds to per- 
form an entire marking operation, 
automated serial numbering ma- 
chine processes transmissions and 
other parts. As shown in the pho- 
tograph, the automated machine 
receives transmissions over a roll- 
er conveyor (A) which, by gravi- 


ty, delivers the parts to position 
against the spring cushioned stop 
(B) where, on contact, a _ limit 
switch starts the automatic mark- 
ing operation. Cases are then 
moved to the numbering head (C) 
which performs the serial number- 
ing operation, after which the 
ejector (D) pushes marked cases 
onto another roller conveyor (E), 
over which the part travels to re- 
join its cycle of manufacture. Time 
savings are obtained through the 
elimination of manual operations 
previously required for the placing 
of parts in a numbering machine 
during the production cycle. Cadil- 
lac Stamp Co., 17315 Ryan Rd., 
Detroit 12, Mich. 

Circle 402 on Inquiry Card 


Can Trimmer and Slitter 


Developed for high speed can 
lines, duplex trimmer and slitter 
is a two-unit machine mounted on 
a common base and driven in uni- 
son by a geared head motor. Cap- 
able of speeds ranging from 30 
to 70 sheets per minute depending 
on the cuts required, Model 5225 
may be used to trim and square 
up tin plate for lithograph presses 
and can machinery, or to trim and 
slit sheets into blanks for a body- 
maker. 

A feature of the machine’s de- 
sign is that the bearing housings 
can be removed without disman- 
tling the rest of the slitter. The 
housings, bearings and sleeves are 
removed as a unit, freeing the cut- 
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ters and reducing downtime during 
changes or adjustments. Cutters 
can be sharpened in place, saving 
time on every regrind. The first 
operation table is moved back 20 
inches on gibbed ways, providing 
access to the first set of cutters. 
For the second set, the motor 
driven grinding attachment is bolt- 
ed directly to the machine. 

Other features include heavy 
3-inch diameter slitter shafts, life- 
lubricated bearings and cast Mee- 
hanite base and frame. E. W. 
Bliss Co., 50 Church St., New York 
ye mg 
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Molding Machines 


Available in a new 60-ton model, 
fully automatic plastic compres- 
sion molding machines allow selec- 
tion of the shortest cycle for any 
molding job. Close, decelerate, 
breathe and open are all adjustable 
by setting timers and cams. Auto- 
matic loading on the presses is 
quickly adjustable for different 
molds. Compression molding ma- 
chines are available in capacities 
up to 450 tons. Baker Brothers 
Inc., Toledo 10, O. 
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Shuttle Conveyor 


Used to transfer intake mani- 
fold castings from one production 


machine to another, 24-ft long 
shuttle transfer conveyor is 
powered by an electromechanical 
drive assembly. Conveyor holds 
14 castings which weigh approxi- 
mately 40 lb each, and delivers 
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them to a preload station of the 
transfer machine which it feeds. 
The speed of the transfer conveyor 
is designed to be twice the speed 
of the transfer machine in order 
to keep the preload station of the 
transfer machine loaded, even 
though an empty space may be 
left on the transfer conveyor by the 
machine which feeds it. 

The electromechanical drive as- 
sembly utilizes an electric motor 
for shuttling a ball bearing nut, 
on a suitable screw at a specified 
speed. The ball bearing nut is 
connected to a conventional shuttle 
bar, equipped with collapsible dogs. 
The dogs push the manifeld along 
steel ways on their forward stroke 
and collapse under the manifold on 
their return stroke. At the end 
of the return stroke the dogs right 
themselves again to push the mani- 
folds forward on their forward 
stroke. Conveyor eliminates the 
need for air cylinders, oil cylinders, 
pumps, air and oil piping with its 
consequent control valves and 
solenoids. Spurgeon Co., 23501 
Hoover Rd., Van Dyke, Mich. 
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Automatic Hydraulic Saw 


Developed for cutting heavy in- 
gots, automatic saw features a saw 
carriage which travels on a cross 
beam above the ingot. This ar- 


rangement protects the moving 
parts, such as motor, carriage, saw 
blade drive and feed cylinder, from 
chips. The saw also incorporates 
features which are helpful when 
cutting heavy ingots. The feed 
tables can extend close to the saw 
blade; clamps are easily arranged 
on either side of the blade ena- 
bling short, last and first ends to 
be cut. A mechanized chip con- 
veyor may be placed below the saw 
blade for automatic chip removal. 
The operator is protected against 
flying particles by being stationed 
behind the wide cross beam sup- 
port and observing the cutting 
through a window. The entire op- 
erating cycle is remote controlled 
and all adjustments can be made 
from the operator’s stand. Loma 
Machine Mfg. Co., 114 E. 32nd St., 
New York 16, N.Y. 
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Dual Slide Extruders 


Two 100-ton mechanical presses 
which are called dual slide extrud- 
ing machines feature two slides 
for exerting horizontal pressures 
required to extrude piston pins 
approximately 31, inches long for 
truck engines. Eavh press is com- 
pletely automatic. Net productive 
capacity of each is approximately 
2500 pieces hourly. An attached 
hopper supplies short lengths of 
bar stock to the feeding mecha- 
nism for extruding to size, includ- 
ing inside diameter and length. 
As illustrated, the hopper at the 
left automatically feeds raw mate- 
rial into the automatic extruding 
and ejecting mechanism. Piston 
pins exit in the rear area. Danly 
Machine Specialties Inc., 2100 S 
Laramie Ave., Chicago 50, IIl. 
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Presenting... 


Continually Correcting 
AUTOMATIC SIZE CONTROL 
For Your Grinders  (petcnts pending) 


O.D. grinding of automatic valve lifters. Parts move from 


left to right. Conveyor feeds the following operation 


*e*eeseceeeeeaeeeeoe eee @ 


Your O.D. grinding can now be automatically controlled with 
smooth, continual, positive correction—an advantage never 
before available in a size control. 

Correction occurs for every piece, proportional to any 
deviation from nominal size. Thus, the “saw tooth” size 
sequence, which is unavoidable either with an operator or 
conventional controls that jog between high and low limits, 
is wholly absent. 

This approach gives a hitherto unattainable accuracy. 

This Cargill Detroit Size Control is already in use. It can 
be applied to all standard grinders including Cincinnati #2 
machines — both ball and plain slides. 

Literature is available on request. 


CARGILL- DETROIT Coypoualion 


Designers and Builders of Automatic Manufacturing 
2254 Cole Avenue Birmingham, Michigan 


Established in 1949 (The gaging components used are members of the 


family of standard Cargill Detroit automatic control 
and gaging equipment.) 
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Transfer Machine for Torque Converter Housings 


Sixty-two operations are per- 
formed per hour on 200 torque 
converter housings by new 12-sta- 
tion, 42 ft long machine. Section- 
alized bases to simplify processing 
changes, automatic depth inspec- 
tion of all holes before tapping, 
automatic lubrication of all mov- 
ing parts, mist lubrication to all 
spindles to maintain uniform tem- 
perature in the heads, and all 
spindles arranged for presetting 
of cutting tools are some of the 
features of the machine. 

Operations include: 36 drilling, 
two combination drilling and ream- 
ing, seven countersinking, two 


Double-Side Grinder 


Automation in the grinding, pol- 
ishing and deburring field is made 
possible with Model 304C2 double- 
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reaming, one boring, seven inspec- 
tion and seven tapping. The 12 
stations are: one for 
seven for machining 
one for mechanical 
three for visual 
one for unloading. 
Other features are: tapping 
spindles of the individual lead 
screw type with precision ground 
and hard-chrome plated threads, 
and multiple heads of Buhr ball 
bearing construction with shaved 
gears and broached and splined 
drives. Buhr Machine Tool Co., 

Ann Arbor, Mich. 
Circle 408 on Inquiry Card 


loading, 
(including 
inspection), 
inspection, and 


side grinder. Incorporating a turn- 
over transfer unit between con- 
veyorized abrasive belt heads, the 
machine grinds, polishes or de- 
burrs both sides of a workpiece in 
one handling of the stock. The 
turnover mechanism allows grind- 
ing and polishing of pieces of dif- 
ferent sizes and shapes. It can 
be engineered to accommodate al- 
most any piece. 


The grinder uses abrasive belts 
4 inches wide by 54 inches long 
and incorporates a 11% hp abra- 
sive belt motor and two 14-hp in- 
finitely variable-speed conveyor 
drives. Curtis Machine Corp., 
Jamestown, N.Y. 
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High Speed Bagging Scale 


Bags of 25, 50 and 100 lb are 
sacked at rates up to 15 bags per 
minute by power driven, belt fed 
bagging scale. Called Model GA- 
38, the scale is designed to handle 
all dry feeds, including grains, 
crumbles, pellets, range cubes and 
moiasses feed. Dustproof  con- 
struction of the scale makes it par- 
ticularly suitable for handling 
dusty materials. 

Bagging rates of 12 to 15 bags 
per minute for the 25 or 50-lb bags, 
and 12 bags per minute for 100-lb 
bags are possible with the unit. 


Weighing accuracy tolerances are 
+0 to 3 oz on most materials, al- 
though range cubes and similar 
difficult materials produce nominal 
deviations. 

In operation, the scale receives 
material from a 22-inch belt feed- 
er, powered by a motor with built- 
in brake. An inlet gate below the 
seale’s head pulley closes as the 
weigh beam approaches balance. 
This opens the feeder’s motor drive 
circuit. The unit can be automat- 
ically or manually discharged. 
When operated with an optional 
solenoid discharge, the scale dis- 
charges by placing a bag on the 
spout and closing the bag holder. 
The GA-38 can be supplied as a 
two-scale model, providing greater 
output and equal weighing ac- 
curacy. Richardson Scale Co., Van 
Houten Ave., Clifton, N.J. 

Circle 410 on Inquiry Card 
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Flat Finisher 


Designed for wet abrasive belt 
grinding, polishing and deburring 
of flat work such as sheets, strip, 
bars, stampings, plates, etc., up to 
12 inches wide and 6 inches high, 
flat finisher is designated Model 
FF-12. Continuous feeding of 
work is accomplished through use 
of a variable speed air-tensioned 
endless conveyor. 

The head of the machine is of 
two-roll design, employing an abra- 
sive belt 12 inches wide by 126 
inches long. It consists of a large 
diameter air-tensioned tracking 
idler pulley, a heavy dovetail slide 
for work height adjustment and 
a contact roll driven by a motor 
rated up to 25 hp. Other features 
and optional equipment include 
power elevation for head adjust- 
ment to the work, 6 to 10-inch 
diameter contact rolls, adjustable 
work holddown rolls, magnetic 
conveyor platen and automatic 
coolant filter. Hammond Machin- 
ery Builders Inc., 1650 Douglas 
Ave., Kalamazoo, Mich. 
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Pulse Code Telemetering 


Used to maintain close control 
of the flow of petroleum products, 
Varec system not only supplies re- 


(C) | am interested in automating my 
(] Please send literature on standard 
NAME__ 
COMPANY 


ADDRESS 


Eliminate slow and cost- 
ly manual handling and 
keep your metal clean- 
ing processes in step 
with production. 


Detrex Engineers have years 
of experience in the design 
and manufacture of quality 
automatic equipment .. . de- 
greasing — washing — phos- 
phate coating. Let this ex- 
perience provide you with 
modern, automatic metal 
cleaning built right into 
your conveyor lines. 


Also, Detrex Ultrasonic 
Soniclean Process has been 
incorporated into many con- 
tinuous production lines. 


Mail the coupon for complete 
information on Detrex equip- 
ment, or check your Sweet's 
Plant Engineering File. 


degreasing washing operation. 


Detrex equipment. 


mote liquid level telemetering and Dept. A-1019 
supervisory controls but also han- 
dles data recording at predeter- 
mined intervals. The additional 
function is possible by supplement- 


ing the pulse code receiver with 


CHEMICAL INDUSTRIES, INC. 
BOX 501, DETROIT 32, MICHIGAN 


DEGREASERS e DEGREASING SOLVENTS e WASHERS e ALKALI 
AND EMULSION CLEANERS ° PHOSPHATE COATING PROCESSES 
AUTOMATION 


January 1957 Circle 578 on Inquiry Card ‘ 87 





converter equipment to operate a 
solenoid actuated typewriter unit. 
Thus data is logged to permit ac- 
curate inventory control and the 
printed report can be used by the 
accounting department. Auto- 
matic scanning is another avail- 
able feature of the system. With 
this feature, liquid level, temper- 
ature, date and time are reported 
tank by tank, sequentially, until 
an entire tank farm has been cov- 
ered. Remote temperature record- 
ing of either spot or average tem- 
perature of the liquid contents of 
a tank is another function of the 
system. Vapor Recovery Systems 
Co., 2820 N. Alameda St., Comp- 
ton, Calif. 
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Capacitor Tester 


A production go—no-go tester 
that is designed for adaptation to 


automated production lines or 
manual operation simultaneously 
measures capacitance and equiva- 
lent series resistance of any single 
or multiple section electrolytic 
ranging from 2 to 5000 mfd with 
equivalent series resistance of 0.4 
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to 400 ohm. Accuracy is 
cent on capacitance and +3 per 
cent on resistance. The _ tester 
measures at 60 or 120 cycles. Ca- 
pacitance tolerance span is fully 
adjustable within —20 per cent to 
300 per cent of nominal. Resist- 
ance tolerance is adjustable 
through the full range of 0.4 to 
400 ohm. 

The standard unit indicates qual- 
ity of capacitor through signal 
lights and gives simultaneous dial 
indication of capacitance in per 
cent of nominal for each section 
of the capacitor under test. An 
operator manually manipulating 
the test probe can check approxi- 
mately 1900 four-section electro- 
lytics per hour. Magnavox Co., 
Dept. NP, 2131 Bueter Rd., Fort 
Wayne 4, Ind. 
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Coiled Stock Feeders 


Used for feeding coiled stock 
into punch presses, mobile air-op- 
erated feeds can be moved easily 
from press to press. Units are 
designed for direct mounting to 
the bolster plate of the press. With 
the feeds, the only other tie-in 
necessary with the press is the 
mounting of a valve so that it will 
be tripped by some moving part 
of the press ram or die. Available 
for maximum stock widths of 8, 
12 and 18 inches, and maximum 
feed stroke lengths of 8, 12 and 
18 inches, the air feeds are ad- 
justable for both width and stroke 
length frem their maximum to 
zero. 

In performance, the coiled stock 
being fed is guided at both the 
front and rear of the air feed. On 
a signal from the press, a dia- 
phragm gripper assembly connected 
to the end of the feed cylinder 
and guided on rigid bars, grips the 
stock with approximately 1600 lb 
pressure along one edge of its 
width. The diaphragm gripper 
then pulls the stock forward to 
the end of the feed stroke where 


it is released. During the return 
of the head, the stock is retained 
securely and prevented from slip- 
ping by a self-adjusting mechanical 
stock retainer. The stock is al- 
ways fed on the up stroke of the 
press. Special Engineering Serv- 
ice Inc., 8161 Livernois Ave., De- 
troit 4, Mich. 
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Pallet Loader 


Designed for the stacking of 
containers onto pallets, semiauto- 
matic pallet loader consists of a 
series of mechanical, electrical and 
pneumatic components. In opera- 
tion, pallets are loaded into the 
machine in stacks by fork trucks, 
and are then automatically passed 
through one at a time, are loaded 
with containers, and then dis- 
charged to the fork truck pickup 
section of the machine for han- 
dling into storage. 

Containers are received from a 
conveyor line, arranged into lay- 
ers by an operator, and placed on 
the pallet in a predetermined num- 
ber of layers. Loader may be di- 
vided into three parts: Empty 
pallet handling equipment, full pal- 
let handling equipment, and car- 
ton handling equipment. Empty 
pallet handling equipment consists 
of a pallet dispenser with its con- 
trols interlocked with the pallet 
loading machine. Full pallet han- 
dling equipment consists of the 
full pallet lift, the discharge chains 
and the fork truck pickup section. 
The carton handling equipment 
consists of the ball transfer re- 
ceiving and arranging table and 
the accumulation conveyor apron. 

Carton handling equipment is 
electrically actuated and_ con- 
trolled by the operator. Pallet 
handling equipment is electrically 
controlled automatically. Mathews 
Conveyer Co., Ellwood City, Pa. 

Circle 415 on Inquiry Card 


AUTOMATION—January 1957 





Electronic Gage Units 


Consisting of a small electronic 
pickup cartridge called the Elec- 
trojet, for incorporating in new and 
existing gages and precision instru- 
ments, and a portable electronic 
amplifier called the Accutron, new 
electronic units are well suited for 
size sensing gaging devices, ma- 
chine controls and precision meas- 
uring instruments. Electrojet is a 
transducer type pickup unit %¢- 
inch in diameter by 1% inches 
long. Teamed with the Accutron 
the units provide accurate, high 
speed indication of part size over 
a wide tolerance range. 

The amplifier is available with 
dual amplifications of either 1000 
2000; 2500/5000; 5000 /10,000 ; 
10,000/20,000; or 20,000/40,000 to 
1. Amplifications within each dual 
range can be switched from one 
to another without realignment of 
the indicating meter mechanism. 

Electrojet gage cartridge has a 
total stylus travel of approximately 
0.110-inch. Pretravel is approxi- 
mately 0.005-inch. The same unit 
can be used with all amplifications. 
No pickup calibration is required; 
calibration is accomplished by fix- 
ture setting only. A positive stop 
at the end of the plunger over- 
travel protects the unit against 
damage. Sheffield Corp., Dayton 
1, O. 
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Ring Gear Marker 


Fitted for marking on the 
periphery of ring gear blanks, new 
machine is designated Model 175- 
S. Parts are rolled into a feed 
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For men who know Since 1915, when the U. S. Drill Head 
drill heads best, it’ Co. built its first adjustable head, it 

eads best, it's has far surpassed all other similar 
always U. S. Drill Head manufacturers because of its engi- 


...5 tol neering and production facilities. 


Manufacturers of all types of adjustable, fixed 
center and individual lead screw tapping heads. 


THE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET + CINCINNATI 4, OHIO 
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time/delay/relay 


Frequent time adjustments are no problem with the dial head 
available on AGASTAT time/delay/relays. They provide a com- 
plete range of adjustment with 1 revolution of the dial. Dial 
markings permit easy calibration for accurate adjustment. And 
you can spot each of the 4 timing ranges quickly because they 
are color coded: blue from 30 seconds to 15 minutes; red from 
10 seconds to 2 minutes; yellow from 0.1 to 10 seconds; white 
from 0.1 to 3 seconds. 

Like all AGASTAT relays, units with dial heads are sole 
noid actuated, pneumatically timed. Each model is available 
with either dial head or needle valve adjustment. Where fre 
quent readjustment of timing is necessary, dial head adjustment 
should be specified. For bulletin on all popular AGASTAT time 
delay relays, write to: Dept. A28-123. 


Elastic Stop Nut Corporation 
of America 


a ee 


oi AE TIO}, 1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing 
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chute at the right of the machine 
from the preceding operation, from 
which they are guided into posi- 
tion at the marking station. They 
are stopped at this point for an 
instant, during which time a hy- 
draulic stud slips through the bore, 
thus supporting the gear. Simul- 
taneously, the arbor raises the gear 
to marking position as the die 
slide, carrying the lettering tool, 
starts forward. After marking, 
the supporting arbor lowers and 
recedes. A hydraulic arm engages 
the gear in the bore, carrying it 
to the discharge chute at the left. 
The entire operation is automa- 
tic. Serial numbering or fixed 
lettering, or both, can be incorpo- 
rated in the marking tool. The il- 
lustration shows an operation for 
temporary interplant marking, 
prior to actual gear cutting. The 
final marking operation is_per- 
formed in a similar unit after the 
last machining operation. Geo. T. 
Schmidt Inc., 4108 Ravenswood 

Ave., Chicago 13, III. 
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High Speed Sheet Feeder 


Redesign of 6000-lb capacity 
metal sheet feeder permits han- 
dling of sheets at a continuous rate 
up to 125 per minute throughout 
multishift operating schedules. Ma- 
chine withstands strains of oper- 
ating at high speeds for long pe- 
riods. Feeder automatically sepa- 
rates, lifts, calipers and advances 
sheets up to 44 by 48 inches in 
size to the registering or feeding 
station of the press, coater, slitter, 
shear or other machine to which 
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it is attached. Tinplate, black iron 
or other metal sheets may be fed 
in thicknesses ranging from 38 to 
20 gage, while special optional fea- 
tures can extend the range to 18 
gage. 

Feeder can be equipped for either 
rear or side loading. Pile position 
is adjusted by a manually operated 
shifter bar on the elevator while 
a pile height governor automati- 
cally maintains the top sheet of the 
pile at ‘exactly the right level for 
precision feeding. Sheet separation 
is accomplished by timed suction 
cups and blasts of filtered air, aid- 
ed by permanent magnets when 
ferrous material is being § run. 
Double, wrinkled or damaged 
sheets are diverted from the feed 
line without stopping by means of 
mechanical fingers which caliper 
each sheet and carry rejected ones 


to a tray above the conveyor. For 
reloading, a fast lowering elevator 
drops to reload position in approx- 
imately 20 seconds to allow reload 
forks to position a new pile on 
the elevator. Six basic types of con- 
veyor are available, including plain 
or telescopic belt conveyors with 
or without cam operated sheet 
slow-down. Dexter Folder Co., 
Pearl River, N. Y. 
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Strip Packaging Devices 


Designed to strip package a vari- 
ety of tablets, capsules, or other 
objects, singly or in multiples, at 
approximate speeds of 800 per 
minute, new machines are avail- 
able in two models—Model E 
straight line feed packager, and 
Model R rotary feed machine. Both 
use various heat sealing films such 


as cellophane, foil, etc., in widths 
up to 51% inches. 

Machines are compact—22 inch- 
es wide, 42 inches long and 44 
inches high, and may be set on a 
bench or stand. Pharmaceutical 
and other round products 1/16- 
inch to 1 inch in diameter or more, 
or oblong, oval and other shapes 
can be packaged. Dies of any cir- 
cumference between 6 and 9 inches 
can be supplied, making it possible 
to manufacture packages of exact 
dimensions desired. Changeover 
between different die sets can be 
performed easily. Removable car- 
tridge type heaters with an adjust- 
able temperature controller heat 
the dies to the desired tempera- 
tures for heat sealing different 
films. de Florez Co. Inc., 116 E. 
30th St., New York 16, N.Y. 
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Plastic Forming Press 


Forms that are hard to fabricate 
due to shape or material thickness 
can be processed easily with form- 


ing press called the Star. New 
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forming techniques incorporated FOR MAXIM UM CAPA CIT Vv 


into the machine include: Snap- 
back forming, pressure forming, 
mechanical forming, and vacuum IN MINI MUM SP ACE... 
forming and trimming in one op- 
eration. Basic operation consists of 
the automatic withdrawal of a su- 
perheated plastic sheet from an 
enclosed oven. Heating of the plas- 4&-WAY VALVE 
tic sheet evenly on two sides great- pg 
ly reduces cycle time. 
Automatic cycling operations 
are preset in special timers. Load- 
ing and unloading operations may 
be by manual means, from ex- 
truder, or blanks automatically fed 
and automatically removed after 
forming. Machine is equipped with 
counteracting platens which pro- 
vide for plug assist or hold-back di- 
recting control on the plastic sheet 
during forming operations. Each 
platen is capable of carrying a mold 
or helper and performs a complete 
fabricating operation. Vacuum may 
be apptied through either or both 
platens simultaneously, depending 
upon forming technique desired. On 
the press the sheet is securely 
clamped in a central position be- 
tween the two platens. Each platen 
is electrically driven and individu- 
ally controlled to and from the 
forming area. Comet Industries, 
9865 Franklin Ave., Franklin Park, 
Til. The Versa Manifold Valve has been especially de- 
Circle 420 on Inquiry Card signed for use where space is at a premium. 

All piping can be installed, connected to mani- 
fold plate and even purged before installation of 
the valve itself. The valve is then simply bolted 
into place on the manifold plate. The valve proper, 
being independent of the piping, can be easily 
removed for service or replacement without dis- 
connecting piping or disassembling the valve. 

Versa Control Valves are available with any type 
of actuating device in sizes from Ye” to 1” NPT, 
in 2-, 3-, 4-, and 5-way type, and for pressures 
from partial vacuum to 500 PSIG. 

All Versa Valves are triple pressure and function- 
ally tested under water for guaranteed leakproofness. 


Index Welder \: The entire line of 
VERSA valves is 

Featuring a continuous running iow eenpreben 

cam drive which controls index poe Coa See 

and weld sequences, 12-station in- 

dex welder simplifies sequence tim- VERSA PRODUCTS COMPANY INC. 

ing functions, since the welds are 248 SCHOLES STREET 

made when the 5 rpm cam is in | BROOKLYN 6, N. Y. 

dwell position. Illustrated ma- | 


chine welds 1200 two-piece, right 
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and left hand automotive hood 
hinge stampings together per hour 
with nine spot welds. Both right 
and left hand parts are welded on 
the machine in adjacent fixtures on 
the 6-ft diameter index table. The 
parts are clamped in the 24 fix- 
tures by stationary air-operated 
clamps at the welding stations. 
Both transformers and hydraul- 
ically powered welding guns for 
the four weld stations are sus- 
pended from an upper platform 
supported by four tubular steel 
columns. 

Since both right and left hand 
parts are welded on the machine, 
air-operated ejector mechanisms 
are provided at separate stations 
to separate the right from the left 
hand parts and deposit them on in- 
dividual conveyors. A part detector 
mechanism checks each fixture for 
load condition at.a station ahead 
of the weld stations and shuts off 
the machine if no part is in the 
fixture. Expert Welding Machine 
Co., 17144 Mt. Elliott Ave., Detroit 
12, Mich. 
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Trunnion Cup Feeder 


Utilizing Model 2200-B elevating 
hopper feeder with a 4 cu ft hop- 
per capacity as the basic feeder, 
new machine feeds trunnion cups 
to a centerless grinding operation. 


With the improved transfer 
mechanism, the trunnion cups are 
moved from rolling position to 
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sliding position by an intermittent 
motion, and fed into an electrically 
controlled gravity chute. From 
there they are fed into the grinder 
at a continuous rate. The com- 
plete package consists of a storage 
hopper, conveyor, orienting-select- 
ing mechanism, transfer inecha- 
nism and discharge chute. 

Work range for rolling parts 
is 3 inches in diameter by 3/16 
to 1 inch in length; for sliding 
parts, 3/16 to 1 inch in diameter 
by 3 inches in length. Feedall Inc., 
Willoughby, O. 
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Newsprint Roll Clamp 


Designed to facilitate loading 
and unloading boxcars and trucks, 
paper roll clamp has high strength 
and rigidity, and high clamping 
force without high pressure. One 
arm is fixed to the clamp body and 
the other is moved by two hy- 
draulic cylinders to insure ade- 
quate clamping force with low 
pressure. The fixed arm is short. 
The movable arm pad extends be- 
yond the center of the roll, per- 
mitting picking up horizontal rolls 
from the floor without having to 
chisel under the roll. The load 
pads extend beyond the body of 
the clamp and the clamp arms, so 
there is no interference when ap- 
proaching rolls diagonally. The 
pads are 30 inches wide and braced 
against distortion which could re- 
duce clamping force. 

Clamp rotates continuously 360 
degrees in either direction, and 
can handle rolls from 32 to 44 
inches in diameter. It is equipped 
with hydraulic pilot check valves 
and a hydraulic accumulator to 
prevent loss of clamping pressure. 
Baker Raulang Co., 1250 W. 80th 
St., Cleveland 2, O. 

Circle 423 on Inquiry Card 


25-Ton Molding Press 


Designed for use on short pro- 
duction runs where low mold costs, 
quick mold setup and automatic 
molding are desired, 25-ton air 
operated compression molding 
press is designated Model 725. 
Unit can be equipped with a uni- 
versal chase plate which permits 
cavities to be changed quickly with- 
out taking the chase plates from 
the press. It also has an easily 
adjustable three - station rotary 
feeder, a separate cam actuated air 
ejection system, and an air op- 
erated pushoff which can be se- 
quenced in any point in the press 
open cycle. Either top ejection 
or bottom ejection with top hold- 
down is possible, with maximum 
ejection stroke of 2'% inches. 

The bar controller provides for 
fast and easy changeover in the 
molding cycle to accommodate 
bumping, breathing and multiple 
air blast. Movable buttons are 
placed on the graduated vertical 
bars. These buttons are tripped 
in sequence from top to bottom by 
a horizontal bar which moves on 
an endless chain. As each button 
is tripped, motion from the vertical 
bar actuates a limit switch which 
in turn controls one of the motions 
of the press. All press motions 
are controlled in this manner with 
the exception of the dwell under 
pressure while the parts being 
molded are curing. Calibrated con- 
trol of the press is thus provided 
by the movement of these buttons 
on the graduated bars. Buttons 
can be reset in seconds to pro- 
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vide cycle modifications. When 
settings are recorded, cycle require- 
ments can be reset to meet require- 
ments of various dies or molds that 
are used in the machine. F. J. 
Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. 


Circle 424 on Inquiry Card 


Tracer Control System 


A closed two-dimensional or 360- 
degree contour is reproduced auto- 
matically by magnetic sensing type 
stylus tracer control system. No 
control action is required on the 
part of the operator other than 
predetermining maximum feed 
rates. The unit features an ad- 
justable tracer and feed speed 
range that will remain constant 
along any 360-degree contour dur- 
ing tracing operations. 


Adaptable to a standard milling 
machine, the tracer control move- 
ments to saddle and table are 
through hydraulic cylinders. The 
tracer valve is mounted in a ver- 
tical plane in direct relation to and 
parallel with the axis of the ver- 
tical spindle. The tracer is mounted 
on a swivel type overarm which 
provides a wide range of setting be- 
tween the tracer and the vertical 
spindle to accommodate workpieces 
that can be machined within the 
conventional travels of the mills. 

The tracer valve is equipped 
with a built-in selector that enables 
the operator to use the valve as an 
automatic 360-degree pencil type 
tracer control, allowing him to ma- 
chine pockets of a predetermined 
depth using an oversized tracer 
stylus under hand control, and 
then to finish out the periphery of 
the pocket utilizing the automatic 
cecntrol feature. Turchan Follower 
Machine Co., 8259 Livernois Ave., 
Detroit 4, Mich. 

Circle 425 on Inquiry Card 
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From central storage and mixing rooms, 70 Binks material 
handling pumps send automotive finishes through a 12 
mile paint circulating system in the lonia Manufacturing 
Division of The Mitchell-Bentley Corporation, lonia, Mich. 


At the largest independent producer 


of automotive bodies... 


Scores of matched auto finishes 


always ready in each spray booth 


At Ionia you'll see 
station wagon bodies 
for two General 
Motors Divisions 
and one Ford Divi- 
sion, plus trim and 
sub-assemblies for Studebaker- 
Packard, American Motors, Chev- 
rolet and the Fisher Body Division 
of GM in all stages of production. 


Positive control of finishes 

A paint circulating system utilizing 
12 miles of pipe provides close 
color and viscosity control over all 
finishes, which are prepared under 
laboratory conditions in central 
paint rooms. Each color has its 
own tank from which it is circu- 
lated to each spray station and 
back to the tank. This assures iden- 
tical finishes at each spray gun in 
the plant. 


Maximum finish flexibility 
A Binks paint circulating system 


permits almost instantaneous 
change of colors and finishes. 
Spray guns can be quickly detached 
from one line and connected to 
another or a different gun can be 
used for each finish. 


Trouble-free operation 

Binks new precision air-operated 
material handling pumps are ideal 
for systems of this kind. Their rug- 
gedness assures trouble-free serv- 
ice. Any hazard of electrical con- 
nections is eliminated. Volume and 
pressures are easily controlled. Both 
original and operating costs are low. 


For complete information 
about Binks paint circulat- 
ing systems, send for Bulle- 
tin 701...or better still, call 
in a Binks engineer for 
suggestions that meet your 
requirements. Contact your 
nearest Binks Branch Office 
or write direct to the ad- 
dress below. 


Ask about our spray painting school 
Open to all...NO TUITION ...covers all phases 


Binks Es 4 


EVERYTHING /OK 


val aled) DPASA/T/A 
n a al hea Ae ae, 


Binks Manufacturing Company 


3132-40 Carroll Ave., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED i DIRECTORY 


Circle 582 on Inquiry Card 
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Automatic Gear Checker 


Used to inspect aircraft and simi- 
lar types of precision spur gears, 
Model 481 automatic machine 
checks for parallelism and tooth 
spacing and provides a permanent 
record on the recorder chart. The 
unit can be used to inspect gears 
ranging from 1, to 234 inches face 
width and from 1% to 14 inches 
in diameter. The recorder chart 
is graduated in increments of 
0.0001-inch, making it possible to 
obtain actual readings to even 
closer limits. The recording pens, 
actuated by the movement of the 
top and bottom carbide checking 
fingers, use different color ink to 
simplify obtaining required read- 
ings. 

Approximately 5 seconds are re- 
quired to check a tooth. If de- 
sired, every tooth need not be 
checked. The checker can be set 
to check any desired number or 
combination of teeth in any gear 
and skip the balance. Rubber shock 
mounts that isolate the work table 
from the base of the machine in- 
sure accurate readings unaffected 
by surrounding vibration, ete. An 
electric interlock prevents acci- 
dental operation of the automatic 
indexing while the lock pin is in 
contact with the gear tooth. 

Gears are checked by the fingers 
moving in and out of contact with 
the teeth parallel to the axis. 
While the fingers are moving in 
and out of contact with the gear 
tooth, and returning to starting 
point in contact with the next 
tooth, the gear is automatically 
being indexed. Indexing is con- 
trolled by an index plate, with a 
separate plate required for each 
gear having a different number of 
teeth. Adjustable indexing drive 
compensates for the size of gear 
being checked and for different 
numbers of gear teeth. Michigan 
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Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
Circle 426 on Inquiry Card 


Driller and Tapper 


Eight-station machine _ drills, 
taps, reams and deburrs an alumi- 
num alloy diecasting. Every nine 
seconds ten holes are drilled, four 
deburred and two tapped on the 
four-way machine. The part which 
is processed is a plate-cast stator 
for the magneto of a small gaso- 
line motor. The multiple drilling 
and tapping machine which con- 
sists of two standard vertical drill 
units, one vertical automatic lead 
screw tapping unit, and one hori- 
zontal drill unit was engineered to 
meet production requirements of 
400 completed pieces per hour. 


Assemblies are mounted on a 
standard cast iron machine base 
with built-in coolant tank and 
pump. Tooling for the part con- 
sists of an eight-station index ta- 
ble with eight nests to receive the 
part. The operator unloads one 
part and reloads another over two 
loading pins in the load station. 
He then presses a button which 
sends an electrical impulse to the 
index fixture. This indexes the 
loaded part to the workstations. 
Through a limit switch within the 
index, the four units are actuated 
simultaneously to perform the nec- 
essary drilling, reaming, deburring 
and tapping operations. After the 
machining cycle has produced one 
completed part, all units auto- 
maticaliy return to start position 
and the cycle is repeated. Ettco 
Tool & Machine Co. Inc., 594 John- 
son Ave., Brooklyn 37, N.Y. 


Circle 427 on Inquiry Card 


Pull-Down Broaching 


Built to provide maximum tool- 
ing flexibility and easy mainte- 
nance in vertical, internal broach- 
ing applications, pull-down broach- 
ing machine is electrically con- 
trolled and all components are in- 
terlocked to provide continuous 
automatic operation. The hydrau- 
lic systems are self-contained and 
are located outside the machine 
column. The unobstructed face of 
the heavy-duty column allows a 
wide range of tooling adaptation. 

Worktable provides rigid sup- 
port with minimum deflection for 
simple tooling as well as for the 
dial index type unit illustrated. 
Hinged splash guards under the 
table open completely to give clear 
access to broach puller assembly 
and coolant sump. The machine 
can be tooled with radially locked 
pullers, hydraulically actuated and 
electrically interlocked to the ma- 
chine cycle, assuring that broaches 
are positively locked in the pullers 
before the machine cycle can con- 
tinue. <A further electrical inter- 
lock can be mounted on the re- 
triever unit to assure proper posi- 
tioning of broaches in the retriever 
heads during the broaching stroke. 

Machine has provision for the 
adaptation of a chip conveyor, 
loading conveyor and work ejector 
for installations demanding fully 
automatic operation. Illustrated 
machine is a 25-ton, 54-inch stroke 
unit, tooled for broaching the 114- 
inch ID of two 5 9/16-inch long 
steel sleeves, two at a_ time. 
American Broach & Machine Co., 
Ann Arbor, Mich. 


Circle 428 on Inquiry Card 


Arc Power Supplier 


Used as the 
semiautomatic and automatic weld- 


power source in 
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ing processes, including inert gas, 
submerged arc and metallic arc, 
constant voltage welding machines 
feature simplified operation and 
instantaneous arc starting and re- 
covery. When used with the con- 
trolled speed wire feeding device, 
the power source provides instant, 
automatic compensation for tack 
welds, poor fit-up, and other ir- 
regularities, and also provides 
finished welds of uniform appear- 
ance and properties under a wide 
range of operating conditions. 


Machines are used in conjunc- 
tion with a wire feed mechanism 
which feeds the electrode at a 
constant rate. For maximum utili- 
ty on a wide range of applications, 
the rate of feed is adjustable. The 
operator sets the correct rod feed 
and travel rate to produce the de- 
sired rate of deposit for the elec- 
trode employed. In operation, the 
wire is melted off at a rate equal 
to the feed rate. The faster the 
electrode is fed into the arc, the 
more current is required to burn 
it off. The heat and resultant rate 
of melting are therefore regulated 
by the rate of feed. Arc length 
is regulated by raising or lowering 
the impressed voltage on the cir- 
cuit. 

Units are used in submerged arc 
welding in pipe mills, pressure 
vessel and tank fabricating shops 
and on structural and general shop 
and field applications. In inert 
gas welding, the machines are used 
on aluminum, copper, and steel. 
M & T Welding Products Corp., 703 
37th Ave., Oakland, Calif. 

Circle 429 on Inquiry Card 
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Modernair's new line of 


heavy-duty cylinders has been developed 
to meet the need for a rugged, reliable, 
long-lived cylinder under heavy mill-type 
service conditions. 


They are offered in two 


types: the series HA for air service up to 
200 psi; the series HH for hydraulic serv- 
ice up to 1000 psi. Both types are avail- 
able in 3%”, 4”, 5” and 6” bore sizes, 
stroke length optional. 


FE FIR A A 


CONSTRUCTION 


Rolled steel cylinder heads 
e 


Extra-heavy tie rod 
construction 
a 


Heat-treated. chrome-plated 
piston rod resists wear 
and corrosion 

oo 
Self-adjusting, 
wear-compensating 
“Uneepac” seals on 
rod packing 


FEATURES 


Cartridge-type rod packing 
and gland seal assembly 
for easy servicing 

eS 


High tensile aluminum alloy 
piston head, specially treated 
for corrosion and wear 
resistance 

e 


Needle-valve cushion 
adjustment — floating high 
durometer Hycar “O” ring 

type cushions on HA 
cylinders, tapered cushion 

bosses on HH cylinders 


Modernair ‘‘ruggedized"’ cylinders and 
control valves can cut your maintenance 
expenses and downtime losses to the 
bone. Why not get the facts now? Write 
for catalog, specifications and prices... 
please address Dept. C-1. 


CORPORATION 


400 PREDA STREET 
SAN LEANDRO, CALIFORNIA 


MEMBER OF NATIONAL FLUID POWER ASSOCIATION 


Circle 583 on Inquiry Card 





I'M A LITTLE GUY= 


What’s in 
iv Automation 
\S for me? 


p - 


~\ 


Depends on what you mean by automation. If you think 
of automation as a “push-button controlled automatic fac- 
tory” the cost is probably beyond the means of the “small” 
manufacturer. 


But if you think of it in terms of getting the most production 
at the least cost from the machines you have—then: 


Your Bellows Field Engineer can show you ways by which, 
for a small investment in time and money, you can convert 
many of your present machines into high producing semi- 
automatic or automatic machines. 

It doesn’t matter what you make—how big or small your 
operation—you'll find Bellows “Controlled-Air-Power” De- 
vices will pay for themselves quickly—often before the due 
date of the invoice we'll send you. 


WRITE FOR THIS BOOKLET— 


the quick story of what Bellows can do for you. 
Address: The Bellows Co., Akron 9, Ohio, Dept. AU157. 
In Canada: Bellows Pneumatic Devices of Canada Ltd., 
Toronto, Ont. 

7358 


The Bellows Co. 


AKRON 9, OHIO 


MANUFACTURERS OF AIR POWERED WORK UNITS: AIR MOTORS, AIR CYLINDERS, AIR HYDRAULIC 
CONTROLS, WORK AND TOOL FEEDING AND HOLDING DEVICES. FIELD ENGINEER OFFICES 
IN ALL PRINCIPAL CITIES AND INDUSTRIAL AREAS IN THE UNITED STATES AND CANADA. 
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Parts, elements and devices designed for 


Variable Speed Drive 


Developed to meet future needs 
for increased automation, regulat- 
ed electronic speed drive is de- 
signed for inclusion in automatic 
systems. Available in capacities 
from 30 to 150 hp, the unit con- 
sists of an operator’s control sta- 
tion, electronic control unit and 
a de motor. The electronic control 
is comprised of an ignitron con- 
trolled three-phase, full wave rec- 
tifier system with its associated 
firing circuits, variable field sup- 
ply, feedback tachometer, protec- 
tion and switchgear circuits. Dy- 
namic braking, reversing, forward- 
reverse-jog operation, tachometer 
feedback, acceleration and arma- 
ture current limiting are included 
as standard features. 

With the exception of the de 
motor, all components are static 
and have no inertial properties to 
slow down system response. Igni- 
trons, thyratrons and magnetic 
amplifiers provide full field start- 
ing, smooth acceleration and in- 
finitely variable speed over a range 
of at least 32 to 1, 8 to 1 arma- 
ture control and 4 to 1 field con- 
trol, with a regulation of 1% per 
cent or better. Circuit features in- 
clude fail-safe protection, automat- 
ic current limiting, armature volt- 
age limiting, automatic ignitron 
current balancing and automatic 
compensation for line voltage fluc- 
tuations up to +10 per cent. 

A low-power dec voltage is all 
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For detailed information 


that is required to control motor 
speed. The control voltage is avail- 
able as a function of the speed set- 
ting on the operator’s control sta- 
tion, or one or more external volt- 
ages may be used which are de- 
rived from various transducers in- 
tegrated in a machine or process. 
Raytheon Mfg. Co., Commercial 
Equipment Div., 100 River St., 
Waltham 54, Mass. 

Circle 430 on Inquiry Card 


Unloader Jaw Assembly 


Designed to fit conventional air 
powered straight line or swinging 
arm type press unloaders, verti- 
cal flange jaw assembly unloads 
stampings having vertical flanges 
at the point of pickup. The air 
cylinder that opens and closes the 
jaw is a specially designed heavy- 
duty type having a bronze piston 
head, a floating bronze cushion, 
cartridge type rod _ packings. 
chrome plated full-diameter pis- 
ton rod, U-type piston packings 
and O-ring cylinder seals. Nylon 
or neoprene jaw inserts, instead of 
standard hardened steel buttons, 
are available. 


The assembly is made in two 
models, each having 114-inch jaw 
openings. Model 715 has a 7-inch 
stroke and a 14-inch diameter 
cylinder; Model 820 has an 8-inch 
stroke and a 2-inch diameter cyl- 
inder. Larger strokes are avail- 
able on special order. Press Auto- 
mation Systems Inc., 18616 Wyom- 
ing Ave., Detroit 21, Mich. 

Circle 431 on Inquiry Card 


creating more automatic systems 


and literature, use card page 17 


Automatic Counter 


Used for any operation controlled 
by pneumatic or hydraulic action, 
line of accurate automatic count- 
ing devices features a rapid instal- 
lation time of only 5 minutes. The 
counters screw into the line con- 
trolling any air or hydraulic cyl- 
inder. Units have no linkage to 
assemble or get out of adjustment, 
and no solenoid, eliminating the 
possibility of half or miscounts. 
Models are available for from 5 to 
5000 psi and up to 300 counts per 
minute. All counters are avail- 
able with five or six digits and 
knob or key reset. Illustrated 
model SEP is for operation from 
5 to 150 psi and has clockwise ro- 
tation of numbers; four other 
models are provided in this line. 
Pneumaticount, 3400 N.E. 54th 
Ave., Portland, Oreg. 

Circle 432 on Inquiry Card 


Rotary Switches 


Designed to provide automatic, 
remote control of electrical cir- 
cuits, heavy-duty, rotary multipole 
switches are assembled with sole- 
noid rotating devices that drive the 
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switch through the cycle of con- 
tact positions. The indexing stroke 
of the solenoid device is matched 
to the degree of rotation between 
contact positions of the switch, 
and drives the rotor one position 
each time the solenoid circuit is 
closed. This circuit may be closed 
by pushbutton or by simple me- 
chanical motion of the governed 
machine, providing the control 
needed for automation. 

The electrical load and environ- 
mental conditions determine the 
rotary switch and solenoid rotating 
device that must be used. Stand- 
ard and special assemblies of ro- 
tary multipole switches with sole- 
noid actuating devices are sup- 
plied to meet requirements for ro- 
tary switch use. Electro Switch 
Corp., Weymouth 88, Mass. 

Circle 433 on Inquiry Card 


Power Controls 


Developed for automatic or man- 
ual control of power to a load, 
units in line of saturable reactors 
are well suited for stepless control 
of electrically heated equipment, 
reduced voltage in ac motor start- 
ing cicuits, and loading reactors for 
test boards. 

By changing the magnetic char- 
acteristics of the reactor core, the 
impedance can be varied by means 
of a de control winding, thus en- 
abling the reactor to provide a 
wide range of stepless control in 
the ac power circuit, with smooth 
and even adjustment over the en- 
tire range. It also provides a small 
voltage drop in the reactor at full 
saturation and permits 90 per cent 
of the line voltage to be applied to 
the load. The reactors are provided 
in an enclosed case with removable 
panels for installation and wiring, 
or open for mounting in a control 
panel. Output capacities range 
from 0.3 to 500 kva. Hevi-Duty 
Electric Co., Milwaukee 1, Wis. 

Circle 434 on Inquiry Card 
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Cam Limit Switch 


Designed to facilitate precise 
synchronization of multiple opera- 
tions, rotating cam limit switch 
with 15-amp contacts features a 
positive micrometer screw adjust- 
ment of each individual switch 
mechanism in relation to its cam. 
The adjustment can be made with 
a screwdriver from the outside, 
while the switch is in motion. Type 
AL cam limit switch is made in 
three standard sizes accommodat- 
ing up to five, nine or 12 cams. 
The split butterfly cams can be 
set with a spread between circuit 
make and break of from 15 to 345 
degrees, and the external in-mo- 
tion adjustment of +15 degrees 
makes possible microadjustment 
while equipment is in motion. 

Contact assemblies may have 
two sets of contacts, one normally 
closed and the other convertible 
either normally open or normally 
closed. Contact operating arms 
bearing on the cams have nylon 
rollers which lessen wear. The 
switch is designed to operate at 
speeds up to 100 rpm, and rota- 
tion can be either clockwise or 
counterclockwise. Clark Controller 
Co., 1146 E. 152nd St., Cleveland 
10, O. 

Circle 435 on Inquiry Card 


Telephone Type Relay 


Reliable switching of heavy cur- 
rent in limited space is a feature 
of Class 22D telephone type relay. 
Specially designed double-break 
contacts on the device switch up 
to 20 amp, noninductive load. Con- 


tacts are single-pole, single-throw, 
normally open. Overall dimensions 
are 1 1/16 inches wide by 1 9/16 
inches high by 2 1/16 inches long. 
Relay is available for operating 
voltages to 230 de and 440v, 60 
cycle ac. Magnecraft Electric Co., 
3354D W. Grand Ave., Chicago 51, 
Ill. 


Circle 436 on Inquiry Card 


Conveyor Lubricators 


Consisting of two types, Model 
702 which lubricates only one side 
of a monorail conveyor, and Model 
704 which lubricates both sides of 
a monorail conveyor, 700 series of 
conveyor lubricators feature im- 
proved design. Among changes in 
the series are an improved air con- 
trol panel, filter, regulator and 
lubricator; universal pick-up; and 
elimination of all drippage by the 
use of a nozzle with automatic 
shut-off feature. J. N. Fauver Co. 
Inc., 51 W. Hancock Ave., Detroit 
1, Mich. 

Circle 437 on Inquiry Card 


Edge Guidance Unit 


Used for accurate printing, coat- 
ing, tubing and rerolling, slitting 
and punching, tentering, intersheet- 
ing and manifolding, Linear Edge- 
trol photoelectronic edge guidance 
system controls edge registration 
and web position of all opaque ma- 
terials; porous materials such as 
lace, gauze, screening, netting and 
nonwoven fabrics; single thickness 
films such as polyethylene, vinyl 
and cellophane; and _ laminates. 
Completely self-contained, the 
equipment is fully automatic. Seven 
sensing heads provide a variety of 
models, enabling complete system 
operation with any material under 
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any conditions. Since edge detec- 
tion is by photoelectric means, no 
force or pressure is applied to the 
material under control, solving the 
problem of errors which might 
occur due to side motion of light 
or loose material. 

Capable of maintaining control 
accuracies within 1/32-inch at any 
speed, the systems are available in 
three integrated forms for use 
with present web control equipment 
as well as in new applications where 
edge control has previously been 
impossible. Intercontinental Dy- 
namics Corp., 170 Coolidge Ave., 
Englewood, N. J. 

Circle 438 on Inquiry Card 


By-Pass Valves 


Designed for the accurate con- 
trol of liquid flow, line of three- 


way by-pass valves _ simplifies 
maintenance. Valves feature a 
construction which makes it pos- 
sible to change the disks and seat 
rings without removing the entire 
valve from the pipe line. Slam- 
ming and water hammer noise is 
eliminated by seating both disks 
against the flow. 

Total capacity of the valves is 
constant, regardless of the position 
of the inner valve. Flow can be 
directed to either of two outlets 
as required. The by-pass valves 
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are designed to be completely tight 
closing, making them well suited 
for diverting applications which 
ordinarily require the use of two 
separate valves. The units, with 
molded rubber diaphragm opera- 
tors, are available in 214, 3 and 4- 
inch sizes. Maximum pressures 
range up to 250 psi at 406F and 400 
psi at 70F. Maximum control air 
pressure is 25 psi, and the valves 
are furnished for either proportion- 
al or two-position control. Johnson 
Service Co., Milwaukee 1, Wis. 
Circle 439 on Inquiry Card 


Portable Noncontact Gage 


Designed to measure the thick- 
ness of material in process, such 
as plastic sheet and tube, rockwool 
bats, wall board, plate glass, rub- 
ber sheet, cracker dough sheet, 
paper, cotton batting, felt, etc., 
portable electronic noncontact de- 
vice is called the Xact Ray Gauge. 
Accuracy is to within 1 per cent 
of a predetermined standard. The 
gage employs an x-ray beam whose 
energy is transmitted through the 
material being measured. Indus- 
trial Gauges, W. Englewood, N. J. 

Circle 440 on Inquiry Card 


Photoelectric Control 


Designed for operation by glass, 
cellulose and various transparent 
materials, photoelectric control 
unit produces a light beam of short 
wave length which glass, cello- 
phane, etc. interrupts. The unit is 
actuated by a special light beam 
at distances up to 5 ft. Minimum 
phototube light time and photo- 
tube dark time are 0.05-second 


each. A control relay energizes 
when light is on the phototube. 
Contacts are double-pole, double- 
throw, rated 8 amp at 115v ac, 
noninductive, 50 to 60 cycles. Auto- 
tron Co., Box 722-RR, Danville, Il. 

Circle 441 on Inquiry Card 


400 Cycle AC Motors 


Available with induction or hys- 
teresis rotors, 400 cycle ac motors 
are designated Type FC. The 
weight of the motor is 11.5 oz. The 
induction rotor provides a_ unit 
with more output than a unit with 
a hysteresis rotor, but the hys- 
teresis unit operates at synchro- 
nous Motors can _ be 
wound three-phase, two or four- 
pole; or two-phase, two or six- 
pole. Both three and two-phase 
units can be operated single-phase 
with a suitable phasing capacitor. 
Overload protection can be sup- 
plied. 

The characteristics of the mo- 
tors can be modified to cover a 
wide range of application require- 
ments. Characteristics such as 
starting torque or improved start- 
ing at low temperatures can be in- 
dividually controlled by compromis- 
ing other factors. The motors can 
also be furnished with integral 
planetary gear reducers. Globe 
Industries Inc., 1784 Stanley Ave, 
Dayton 4, O. 

Circle 442 on Inquiry Card 


speeds. 


Flow Transmitters 


Interchangeable pneumatic and 
electric transmitters which are de- 
signed for use with Brooks rota- 
meters feature standardization for 
the field of remote flow transmis- 
sion. Called the Transi-Twins, the 
units are the Mag/Nu/Matic pneu- 
matic transmitter and the Elec/ 
Tru/Matic electrical transmitter. 
Both transmitters have the same 
rotameter extension unit and the 
same interchangeable armature 
unit. The pneumatic and electrical 
transmitter units are different 
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from each other, but can be read- 
ily interchanged by means of three 
screws. 

The pneumatic transmitter em- 
ploys direct force balance to mini- 
mize mechanical motion, thus pro- 
viding low inertia characteristics 
and improved response time. The 
electric transmitter utilizes a 
strain gage element. Standard 
models are explosion-proof and 
can be used with any receiving in- 
strument. Transmitters are ap- 
plicable to automatic logging and 
data reduction equipment. Brooks 
Rotameter Co., Lansdale, Pa. 

Circle 443 on Inquiry Card 


Packaged Controls 


Available for fully automatic 
control of many types of machine 
tools and manufacturing processes, 
packaged controls are designed to 
meet the demand for controls that 
can be installed or adapted within 
limited space. Called Directors, the 
controls direct machines to perform 
various sequences of simultaneous 
functions to form complete cycles 
of operation. Company devices can 
be employed in connection with the 
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controls to continually check on 
the performance of the functions; 
if the performance is not correct, 
the Director either stops the opera- 
tion or corrects it. 

Units are built in hinged multi- 
deck form to make all connections 
and components available for in- 
spection and service. The controls 
are furnished as completely wired 
plug-in packages with wiring har- 
nesses and terminals ready for con- 
nection to the machine motor con- 
trols and switches. Size of illustrat- 
ed unit is 6 by 7 by 11 inches. Sen- 
sory Inc., 506 Pleasantville Rd., 
New Vernon, N.J. 

Circle 444 on Inquiry Card 


Servoamplifier 


Designed to power the control 
winding of a _ small, two-phase 
motor in a linear voltage differ- 
ential transformer controlled servo- 
system, high gain servoamplifier 
is called Model SA60C-4. Unit is 
used for applications in which the 
amplification of 60 or 400 cps 
signals is required to produce up 
to 4w of controllable power to 
actuate relays, power small motor 
windings or for any suitable load 
insenitive to phase inversion. 

When operated in response to the 
displacement of the core of a linear 
variable differential transformer, 
a wide variety of applications is 
possible. Measurements include 
force, weight and stress, linear 
displacement, pressure, liquid flow, 
level, torque and surface contour. 
The primary actuating signal is a 
variable carrier voltage which is 
produced by the differential trans- 
former. An in-phase output volt- 
age will continue to be produced 
when the input voltage is increased 
many times beyond the minimum 
value required to produce full out- 
put. Line power is 105 to 130v, 
60 or 400 cps. Schaevitz Engineer- 
ing, P.O. Box 505, Camden 1, N. J. 

Circle 445 on Inquiry Card 
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Press Limit Switch 


Designed for timing of material 
handling and other auxiliary func- 
tions necessary for automatic press 
operation, limit switch is a rotary 
cam type unit. The increased use 
of iron hands, stock unloaders, die 
lifters, dopers and other automat- 
ically controlled devices in con- 
junction with Clearing presses cre- 
ated the need for a timing and 
controlling mechanism which could 
be set with high accuracy. With 
the limit switch, fine timing is 
possible while the equipment is in 
operation; hairline adjustments 
can be made through a full 30 
degrees of cycle. 

The switch is furnished in three 
sizes: Four, nine and 11-cam units. 
The i1l-cam switches are recom- 
mended for double and triple-action 
presses. Nine-cam switches are re- 
quired for straight side single-ac- 
tion presses. 

Control of automatic devices is 
accomplished in three ways. (1) 
Timing relays are used in con- 
junction with the limit switch to 
hold a circuit closed for a set pe- 
riod of time. With this method, one 
of the cams on the switch is used 
to energize a circuit and a timing 
relay will break the circuit when 
the set time has elapsed. (2) With 
two cams, they can be adjusted so 
that one cam will complete a cir- 
cuit and the other will break it. 
This action is set for a prescribed 
number of degrees of cycle. (3) A 
single cam may be used to initiate 
the operation of a device where 
the device is stopped or returned 
by an external limit switch on the 
device itself. Clearing Machine 
Corp., Div., U. S. Industries Inc., 
6499 W. 65th St., Chicago 38, Il. 

Circle 446 on Inquiry Card 


Solenoid Valve 


Designed to operate at pressures 
ranging from 10 to 3000 psi, 1-inch 
stainless steel valve is two-way 
globe type, pilot operated with 
packless construction. Standard 
model is normally closed, but with 
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modification, it can be made nor- 
mally open through 300 psi; with 
the use of a relay, it operates to 
3000 psi. With a relay, power must 
be supplied at all times, since the 
valve will not open on power fail- 
ure. Two variations of the basic 
valve are available: Type SS, with 
a standard coil for operation to 
300 psi, and Type HPSS with a 
high pull coil for applications to 
1500 psi. Over 1500 psi and to 3000 
psi, a double-wound coil and relay 
are required. Function of the relay 
is to energize a primary winding, 
giving a strong impulse to positive- 
ly open the pilot valve. Secondary 
winding is then cut in, holding the 
valve open at low current consump- 
tion. Features of the new valve 
include high corrosive resistance, 
since all parts coming in contact 
with the medium are 316 stainless 
steel, except for the magnetic arm- 
ature which must be of 416 stain- 
less steel. In addition, the valve 
features unbreakable piston rings 
to assure stick-free operation; 
glass wound silicone impregnated 
coils for operation at elevated tem- 
peratures; optional explosion proof 
housing for hazardous locations; 
and simple construction, for long 
trouble-free life under extreme con- 
ditions. Atkomatic Valve Co. Inc., 
545 W. Abbott St., Indianapolis, 
Ind. 

Circle 447 on Inquiry Card 


Multiple Drive System 


Developed for use with the 
Varidyne multiple drive system, 
illustrated compact power unit is 
designed with the drive motor and 
alternator on the same side. The 
unit provides variable frequency 
power to the Varidyne motors in 
the system, thus electrically link- 
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NEW Gp BELT FEEDER 


CONTINUOUS WEIGHING 


Only Thayer Scales have the Thayer Plate Leverage System 
that is guaranteed accurate for the life of the scale. 


Dial rate indicator 
plus total weight 
recorder and in- 
strumentation fur- 
nished with scale. 


Handles all mate- 

rials from free-flowing 

to sticky. Rates from 

pounds to hundreds of tons per 

hour. Can be set to stop at any 
total weight. 


BATCHING + FILLING + CHECKING — AUTOMATICALLY BY WEIGHT 


=AUTOWEIGHTION 


THAYER SCALE and ENGINEERING CORP. ROCKLAND, MASS. 
Circle 585 on Inquiry Card 


HIGH-RATE HOPPERING WITH 
NO TUMBLING DAMAGE 


KDI’s 

Unique 
Centrifeed 

Hopper 


Unique horizontal manganese bronze rotor eliminates 
tumbling damage to parts . . . gentle enough to hopper 
glass bottles. Ideal for brittle, hardened bearing races. 


FORMERLY KRAUS DESIGN. INC 
950 EXCHANGE STREET ¢ ROCHESTER 8, N.Y 
Circle 586 on Inquiry Card 
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ing them together. The system 
has converted standard 60-cycle, 
three-phase, ac squirrel cage 
motors into variable speed motors. 
The alternator, driven at variable 
speeds, generates a frequency pro- 
portionate to its speed and trans- 
mits this variable frequency to 
each of the Varidyne motors in 
the system. By changing speeds 
at the power unit by means of a 
handwheel, speed of each motor 
in the system varies equally and 
simultaneously. The system is 
ideal for co-ordinating machinery, 
conveyors and other multiple drive 
operations. When motors are op- 
erating in tandem, as on a con- 
veyor, motors equally share the 
load. U. 8S. Electrical Motors Inc., 
Box 2058 Terminal Annex, Los 
Angeles 54, Calif. 

Circle 448 on Inquiry Card 


Reducing Valves 


Used for industrial oil-hydraulic 


systems, two low-pressure type 
pressure reducing valves feature a 
broad pressure adjustment range, 
being capable of providing any con- 
trolled reduced outlet pressure 
from 25 to 1000 psi. The pressure 
reducing valves are used to pro- 
vide controlled maximum operat- 
ing pressure for secondary circuits. 
Such pressure reduction is required 
to prevent possible damage to ma- 
chinery or to a part being pro- 
duced. 

Both valves are for use with *4- 
inch nominal pipe size in systems 
having operating pressures up to 
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2000 psi. Model XGL-03-B is a 
gasket mounted design; Model 
XTL-03-B is provided with °<-inch 
pipe thread connections. Both units 
are nominally rated at 8 gpm flow 
capacity. Free reverse flow is 
allowable, provided pressure at the 
reduced pressure port does not ex- 
ceed the reduced pressure setting 
of the valve. Vickers Inc., Box 
302, Detroit 32, Mich. 

Circle 449 on Inquiry Card 


Automatic Imprinters 


Electric numbering, dating, and 
coding are done automatically by 
machine called the Powermark. 
The machine is designed to im- 
print numbers, dates and codes 
through carbon sets, as Azograph 
or spirit carbons, or single sheets. 
Eight to 12 copies with carbon 
inserts can be accommodated. 
Features of the Powermark in- 
clude: Electric power printing, 
electric power inking, and electric 
power drive for automatic consecu- 
tive number change. Operation is 
not dependent upon springs or un- 
predictable forces. Turret heads, 
visibly adjusted magnetic guides 
and remote triggering are available 
to provide efficiency in operation. 
Force Western Inc., 216 W. Jack- 
son Blvd., Chicago 6, IIl. 

Circle 450 on Inquiry Card 


Unitized Controller 


Based on the principle of in- 
stantaneous all-electronic control, 
line of controls has been unitized. 
Controller, recorder or indicator, 
and manual control are of plug-in 
construction. Any combination of 
units is contained within a univer- 
sal mounting case requiring a sin- 
gle standard panel cutout of only 
5 by 5 inches. Instruments can 


be pulled out of the panel for cali- 
bration, test or maintenance with- 
out employing jumpers and with- 
out upsetting system balance. 
Since units are of the plug-in 
type, two or more functions can 
be combined in a universal mount- 
ing case. Thus, a typical unit 
might consist of a single case en- 
closing a recorder. To this can be 
added a manual control which is 
visible through the same panel cut- 
out. A controller can then be 
plugged into the back of the 
mounting case. Controls incorpo- 
rate printed circuits, miniature 
tubes and ruggedization of com- 
ponents. Swartwout Co., 18511 
Euclid Ave., Cleveland 12, O. 


Circle 451 on Inquiry Card 


Clamp Type Hose End 


Designed to provide versatility in 
high pressure lines for air, hy- 
draulic fluids and steam, clamp 
type hose end couples readily on 
other types of hose. The hose end 
requires no hose skiving or special 
tools. 

Applications for the device are in 
hydraulic machinery used in con- 
struction, farming, materials hand- 
ling, transportation, excavating, 
drilling, mining, and manufactur- 
ing; in air lines used on com- 
pressors, drills, hammers, tampers, 
vibrators; in steam lines on equip- 
ment in chemical industries, food 
processing, cleaning and manufac- 
turing. Hose ends are available 
in 4, %, %, %, 1, 1%, 1%, and 
2-inch sizes. Weatherhead Co., 
Fort Wayne Div., Fort Wayne, Ind. 

Circle 452 on Inquiry Card 
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Digital Ohmmeter 


+ Precise automatic measurements 
of a wide range of resistance values 
are provided by Model 751 digital 
ohmmeter. Designed especially for 
industrial applications where sturdy 
construction and the benefits of 
volume production economies are 
of importance, the ohmmeter has 
oil-sealed stepping switches for 
trouble-free life. Resistance 
values are displayed by four in-line 
luminous numerals 11-inch high, 
with automatically shifting decimal 
point and automatically varied re- 
sistance symbols. Permanent rec- 
ords can be made by connection of 
accessory digital recording sys- 
tems. 

Range of the instrument is from 
zero to 9.999 megohms with mini- 
mum resolution of 10 ohms. Samp- 
ling rate is 60 cps; response is 1 
second (average); and accuracy is 
+0.1 per cent of measured resist- 
ance or 1 digit, whichever is great- 
er. Non-Linear Systems Inc., Del 
Mar Airport, Del Mar, Calif. 

Circle 453 on Inquiry Card 


Driller and Tapper 


Choice of production drilling or 
tapping by a flip of a switch is 
possible with drill and tap unit 
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EAGLE 


time delay relay 


for transmitters and other industrial 
or aircraft applications 


Compactness ... plus "Mil-Spee" precision 


A complete timer, weighs only 9 ounces, Yet it passes rigid 
military tests for accuracy, vibration, shock, salt spray, 
humidity. Developed for radio and radar transmitters, now 
available for any application that requires this precision, 
space-saving timer. 


As one example, this new timer (HYS series) gets electronic 
equipment back into service just as quickly as warm tubes 
reheat to safe operating temperatures. Starts operation 
minutes sooner when tubes have not completely cooled from 
a previous operation. It’s safe. Cuts lost operating time. 
Standard 28V D. C. Other D. C. ranges on request. Units 
may be operated from 115V A. C, rectified source, Free 


bulletin. 


-====-MAIL COUPON TODAY ----=-- 


Eagle Signal Corporation, Dept. A-157 


Industrial Timers Division 
Moline, Iilinois 


Please send Bulletin 820 with operation data 
and specifications on the new HYS series 


time delay relay. 


NAME AND TITLE 





COMPANY 
ADDRESS 


city 


Circle 587 on Inquiry Card 





call Garrison 


The harder the holding problem . . . the better we like it! 


We specialize in custom-made holding fixtures. 


We designed and built the first automated gear chucks in the 
world ... all are still in use... reorders have been many... 
millions of gears have been made on these automation chucks 


Call us the moment the matter of automation arises, because 
the part to be processed must be located properly 
before the machine can do the work. 


To automate or not to avtomate — that is the question 


If you are in Standardation* and not ready for the plunge 
into automation ... we can design special holding fixtures 
for your standard machines that will help match the effi- 
ciency and production capacities of automated equipment! 


If you are already in automation (the process is not new fo 
us)... we are prepared to build special holding fixtures 
for your automated equipment. 


Interested? 
*Our own word for Standard Practices, 


Aad eee ae te 


ARRISON MACHINE WORKS, INC. 


DAYTON 4, OHIO, U.S.A. 


Circle 588 on Inquiry Card 


known as Series 28 Drill-N-Tap. 
Instant changeover from drilling 
to tapping for long or short pro- 
duction runs is possible without 
adding a special tapping attach- 
ment. Both drill and tap insert 
directly into the standard %-inch 
capacity chuck. Direct tool ap- 
proach results in less tool over- 
hang, closer mounting to the work 
fixture and the use of the same 
fixture to drill and tap for lower 
tooling costs. 

With the control set for tapping, 
the direction of rotation automati- 
cally reverses at bottom of stroke 
to withdraw tap. Two-way pneu- 
matic system which makes it pos- 
sible to infinitely adjust both the 
forward and retract air pressures, 
prevents tearing of top threads 
when pulling the tap out of the 
workpiece. In addition to providing 
mass production savings on an au- 
tomatic basis for long production 
runs, the unit’s versatility and 
adaptability offer a practical solu- 
tion to shops with short, constant- 
ly changing production. Complete 
interchangeability is possible where 
several units are being used as 
basic heads for rotation on a num- 
ber of different setups. Packaged 
Drill-N-Tap unit has electrical and 
pneumatic controls built in. Com- 
plete fixture press with rectangular 
or round table to replace hand op- 
erated drilling operations is also 
available. Dumore Co., Racine, Wis. 

Circle 454 on Inquiry Card 


Computing Relay 


Used for fuel-air flow ratioing, 
boiler swell compensation, and flow 
totalizing on multiple lines, Model 
56-1 pneumatic computing relay 
can be adjusted to perform any 
one of six different arithmetic 
functions. Measurements are re- 
ceived by the relay as pneumatic 
signals (3-15 psi); computer out- 
put to a recorder or controller is 
also in terms of 3-15 psi. 

Consisting of a modified Model 
58 Consotrol controller with new 
type manifold, the relay operates 
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AUTOMATIC 
BATCHING 
CONTROLS 


fo¥ pre-set production control 


This Gemco custom batching control, one of many for the aggregate and 
ready-mix concrete industry, typifies the control possible on a variety of 
batching problems. 


It enables pre-setting of four batching formulas, with weight limits accurate 
to 1 in 5000 and each cycle started by a push-button. Digital registers enable 
pre-setting for various types of aggregate, for water content, and for cement 
content. Signal amplifiers for the weight pick-ups can be either conventional 
or Gemco magnetic amplifiers. Such Gemco techniques offer opportunity also 
for batch type production of small parts on one or many machines in unison 
or sequence, in plastics, in food processing — anywhere that intermittent or 
variable products call for discrete quantities in terms of weight, dimension, 
volume, count, etc. 


WHAT’S YOUR CONTROL PROBLEM? 
CUSTOM CONTROLS Gemco designs and builds special controls and systems for all industries, 
including automatic machining, materials handling, parts testing. For 
specialized control needs, bring your problems to the control specialists. 


GEMCO ELECTRIC COMPANY 25681 W. EIGHT MILE RD. DETROIT 19, MICH, 
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on the force balance principle, with 
four bellows positioning a floating 
disk about a fulcrum. The disk 
acts as the flapper of a conven- 
tional flapper - nozzle detector. 
Forces exerted by pressures in the 
bellows establish the position of 
the disk in relation to the nozzle. 
The resulting pressure change in 
the feedback bellows maintains the 
balance position of the disk. The 
manifold provides external connec- 
tions to all four bellows so that 
measurement signals can be re- 
ceived and computed according to 
the equation desired. The adjust- 
able fulcrum is used to weight the 
various measurements according 
to their values in the equation. 
Substitution of springs for certain 
bellows will change the relay from 
one computing function to another. 
Foxboro Co., Foxboro, Mass. 

Circle 455 on Inquiry Card 


Position Transducer 


Designed especially for machine 
tool applications in which it must 
be sealed against the entrance of 
oil, water and dirt, transducer fea- 
tures sealed lubrication of the mov- 
ing parts with no danger of con- 
tamination of the resistor element. 
The unit is designed for use where 
a signal must be taken from the 
position of a slide or cam, and this 
signal used to control the position 
of another machine part or the 
speed of some drive or feed motion. 

An example of the transducer 
in application is in a constant cut- 
ting speed drive where the speed in 
rpm of the work is dependent upon 
the position of the cutting tool or 
upon the diameter at which the 
tool is cutting. The cam roll may 
be turned 90 degrees from the posi- 
tion shown in the illustration. Wir- 
ing is fed through a %%-inch stand- 
ard conduit connection. Conn- 
Trols, Pleasant Valley, Conn. 

Circle 456 on Inquiry Card 
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Decade Counter 


Used for batching, sorting, pack- 
aging, automatic counting and con- 
trol, frequency division, genera- 
tion of precise delays, etc., Model 
101A decade counter is designed 
to provide an output pulse at a se- 
lected number, at rates in excess 
of 40,000 counts per second. If 
reset is not required, they are ca- 
pable of counting at a 100,000 cps 
rate. Units are easily connected 
in cascade in order to emit a pulse 
at any desired count. 


Input requirement is negative 
pulse, 75 to 100v peak; rise time 
is 1 microsecond maximum. Input 
impedance is 100 micromicrofarads 
in series with 16,000 ohms. Reset 
to zero is instantaneous by opening 
the grid circuit or by application 
of 70v pulse at least 15 micro- 
seconds wide. Computer-Measure- 
ments Corp., 5528 Vineland Ave., 
N. Hollywood, Calif. 

Circle 457 on Inquiry Card 


Liquid Spring 


Designed to accelerate and de- 
celerate a mass, liquid spring model 
S 1064-6 uses liquid compressibility. 
Device includes a high velocity 
liquid spring for use where high 


energy is required instantaneously. 
With the %4-inch stroke, 90 per 
cent is a spring and 10 per cent 
acts as a shock absorber to stop 
the high velocity piston without 
structural damage. High velocity 
output can be used to accelerate a 
mass and high impact cushioning 
action can be used to decelerate a 
mass without impact loading. 
Spring develops 6400 lb spring 
action with a preload of 1000 lb 
and provides 10 inch-lb of shock 
absorption while at the same time 
providing 200 inch-lb of high ve- 
locity energy output with a total 
efficiency of 77 per cent. Taylor 
Devices Inc., 188 Main St., N. Tona- 
wanda, N. Y. 
Circle 458 on Inquiry Card 


Moisture Gaging Device 


Developed to determine paper 
moisture, gage measuring system 
is called the Aquatel. The device 
uses electrical conductivity of 
paper when an ac voltage is ap- 
plied to it. The resultant signal 
is fed into a bridge circuit in which 
the capacity of the sample and the 
measuring system are cancelled 
out. An attenuator section allows 
compensation for temperature, 
various types of finishes and basis 
weight variations. 

The principle of measuring ac 
conductivity and the design of the 
measuring elements result in an 
insensitivity to both the contact 
pressure and the presence of static 
electricity. Range of operation is 
3 to 10 per cent moisture content 
with an operating accuracy of 
+0.25 per cent obtainable. 

The AQL laboratory model is 
used for individual sample meas- 
urements. The sample is placed 
on the measuring electrodes and 
the per cent of moisture content 
is read directly on a meter. The 
AQM scanning unit is designed to 
scan the entire web of the paper 
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machine at a speed of 10 fpm, 
presenting both the integrated 
average of the sheet moisture con- 
tent and the moisture profile. The 
integrated average of the scanning 
cycle is utilized for automatic con- 
trol. 

A feature of the Aquatel is the 
servopositioning of the sensing 
head, which automatically com- 
pensates for changes in the pass 
line. On a sheet break the meas- 
uring head automatically moves to 
a retracted position off the edge 
on the back side of the machine. 
When the sheet is in place the gage 
returns to operation, automatically 
contacting the sheet. Isotope Prod- 
ucts Inc., 1711A Elwood Ave., Buf- 
falo, N. Y. 

Circle 459 on Inquiry Card 


Packaged Controller 


Positive electrical braking for 
standard ac motors is provided by 
packaged controller. Through elec- 
trical braking, braking torque di- 
minishes as the motor decelerates 
until a smooth, definite stop re- 
sults, normally in the same time 
required for acceleration of the 
driven equipment. Controls can 
be installed directly to the motor. 

To accomplish braking, direct 
current from a selenium rectifier 
is applied to one phase of any 
squirrel-cage or wound rotor motor. 
A timing circuit allows direct cur- 
rent to flow only enough to stop 
the motor. When activated from 
any desired pilot control, braking 
begins immediately after the stop 
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THE TRADEMARK 
ON MILL NS 


LENOIDS 
SINCE 1927 


233 West 116th Place « 


_ miniature 
solenoids solve control 
problem for 
Telecomputing Corporation 


Telecomputing’s 
Point O’ Sale Recorder handles thousands of daily retail 
sales automatically. 

The recording operation starts at the input keyboard. 
Each of the eighteen keys actuates a miniature solenoid. 
Telecomputing engineers required solenoids which would 
do a big job in small space, which would be reliable, fast, 
accurate. They solved this problem with WeEsCo minia- 
ture solenoids. 

Together, WesCo and Telecomputing engineers pack- 
aged the eighteen small solenoids, wiring and connectors 
into a module. This package fits under the keyboard of the 
Point O’ Sale Recorder. 

If you too, need a solenoid for maximum work in small 
space, WesCo has many miniature, sub-miniature, single 
or multiple solenoid designs for you. 


WEST COAST 
ELECTRICAL MFG. CORP. 


Division 122 © Los Angeles 61 * 
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Plymouth 5-1138 


signal is received; reduced capaci- 
ty taps on a transformer permit 
selection of the degree of braking 
desired. 

Controllers are available with a 
braking unit only or as a com- 
plete braking and starting unit for 
either nonreversing or reversing 
service. A circuit breaker, a fusi- 
ble or nonfusible disconnect, and 
other modifications can be added 
to any of the systems. Westing- 
house Electric Corp., P.O. Box 2099, 
Pittsburgh 30, Pa. 

Circle 460 on Inquiry Card 


Solenoid Valve 


Designed for filling operations, 
hydraulic systems and elevators, 
solenoid valve provides independ- 
ent controls for manual opening, 
adjustment of flow, and opening 
and closing speeds. Known as Type 
HV, the valve can be mounted on 
piping running at any angle. It is 
available in all standard sizes from 
1% to 2 inches; maximum capacity 
is 300 psi. 

Four independent controls are 
grouped together for convenience: 
Flow adjustment, closing speed ad- 
justment, opening speed adjust- 
ment, and manual opening stem. 
The flow adjustment increases or 
decreases flow through the valve. 
Closing and opening adjustments 
are made independently and posi- 
tively; neither adjustment has any 
effect on the other. The manual 
opening stem allows operation of 
the valve in case of power failure 
or emergency. J. D. Gould Co., 4707 
Massachusetts Ave., Indianapolis 
18, Ind. 


Circle 461 on Inquiry Card 


Counting Controllers 


Developed to automatically count 
and control up to 1 million events, 
Model 310 preset counters are 
available in five types ranging from 
two to six decades. The units have 
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been designed as high speed, direct 
reading electronic counters of the 
coincident type and will control 
any operation or activate an alarm 
after a preselected total count has 
been reached. Any electrical, me- 
chanical or optical event which can 
be converted into electrical im- 
pulses can be counted and con- 
trolled. Devices to effect this con- 
version may be photocells, mag- 
netic coils, switches and suitable 
transducers for pressure, tempera- 
ture, velocity, acceleration, dis- 
placement, etc. 

A few of the applications are: 
Batching and packaging of pills, 
bottles, bottle caps, canned goods, 
penpoints, machine parts, electronic 
components, etc., in exact preselect- 
ed quantities; controlling the exact 
length of stock in cutting opera- 
tions and control of high speed 
machinery. As an optional feature, 
a mechanical register to indicate 
batches (gross, dozen, etc.) or 
total count is available. Computer- 
Measurements Corp., 5528 Vineland 
Ave., N. Hollywood, Calif. 

Cicrle 462 on Inquiry Card 


Meter Relays 


Designed for use in special ap- 


as well as_ standard 
alarm, control and limit setting 
circuits, series of meter relays 
features a simplified design with 
platinum alloy contacts and in- 
creased contact force, minimizing 
sticking and providing a high de- 


plications 


gree of reliability. The relays are 
the nonlocking type, available in 
2-inch de and 3-inch ac and de 
models as microammeters, milliam- 
meters, ammeters, millivoltmeters 
and voltmeters. Pyrometer types 
with bimetal compensation are also 
available. Four contact arrange- 
ments can be supplied. Simpson 
Electric Co., 5200 W. Kinzie St., 
Chicago 44, IIl. 
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Magnetic Disk Brake 


Brake unit is designed for ap- 
plication on electric motors to be 
operated in atmospheres where 
combustible dust creates a hazard. 
Designated the 700 series, the 
brakes have maximum torque rat- 
ings of 10, 25, 50° and 75 ft-lb, 
floor or motor mounting. The dust 
and explosion-proof model supple- 
ments a line of standard magnetic 
transmission equipment for use on 
1/20 to 100-hp motors. Stearns 
Electric Corp., 120 N. Broadway, 
Milwaukee 2, Wis. 

Circle 464 on Inquiry Card 


Decade Interval Timer 


Used for the control of timing 
sequences, decade interval timer 
is designated Model 100. The unit 
is calibrated in thousandths of a 
second with a maximum time in- 
terval of 11.110 seconds. For a 
large variety of switching opera- 
tions to be controlled by the timer, 
four separate switching circuits are 
available from the start relay and 
four more from the stop relay. 
Any desired time interval within 
the range of the instrument may 
be set up within a few seconds 
by properly positioning the four 
large knobs on the front of the 
panel. 

The timers consist of an electric 
circuit in which a resistance capac- 
itance network controls the tem- 
poral interval. Timing is made al- 
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VLU 


DEAWDUTINA 


COLUMN-TYPE AIR GAGGING INSTRUMENT 


Never before has there been an air gage instrument quite like the 
new Dearbornaire! For it incorporates a host of advanced design 
features that give you greater versatility and ease of operation 
with finer accuracy, minimum maintenance and lower gaging costs. 


The characterized internal taper of its exclusive new glass tube 
assures positive linear accuracy over the full extent of the calibrated 
scales. Its zero-centered scales permit faster and easier reading 
. .. whether used for normal parts inspection, for statistical quality 
control, or as a tool setting gage. Interchangeability of its basic 
component parts simplifies conversion from one amplification to 
another . . . saves time, cuts costs. What's more, Dearbornaire's new 
higher rated pressure system and built-in circuit restrictions make it 
virtually self-cleaning . . . eliminate nuisance interruptions for 


service, reduce down-time to a minimum. © Muttiple column Dearbornaire 


instrument and a special fixture 


Single and multiple column instruments available now in standard > equipped with Dearborn contact 
amplifications of 1250-1, 2500-1 and 5000-1. Free demonstration ey, cortidges to check sight dase 

. . . tolerance dimensions at one time. 
arranged upon request. Write for complete information today! 


AIR GAGE pivision. " DEARBORN 
GAGE COMPANY 
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PERFORMANCE 


O-M Tie-rodless (round 
line) Air and Hydraulic 
Cylinders rated, to 500 
psi Air; to 100 psi 
Hydraulic 


*SMOOTH* POWERFUL 
DEPENDABLE 


iCYLINDERS: 


: TIE-RODLESS | 


Gn ces ean a ana ee 


© air and hydraulic 
e meet JIC standards 


O-M_ Tie-rodless Air Hydraulic 
Cylinders deliver peak performance at 
They are 
and unique in design . . 


and 
low or high speeds. simple 
. have no tie 
rods or projecting end caps .. . fit 
easily in unusually close quarters .. . 
operate with lowest co-efficient of fric 
tion . .. and are readily disassembled 
for servicing. Besides, the ports can be 
oriented to any position. Interchange- 


make O-M 
adaptable to any installation 


able mounts Cylinders 
All cylin- 


ders tested at rated operating pressures 
before shipment. 


Available in full range of sizes (114” 
to 8” bores) with standard, 2 to 1 or 
rods 


OvCcrsiz¢ 


Write TODAY for 
BULLETIN 101A 


ORTMAN-MILLER MACHINE COMPANY 
, 25 143rd Street, Hammond, Indiana 
() Have Representative call 
C) Send Bulletin 101A (Round Line) 


Name Position 


Company 


Address____ 


most completely independent of 
voltage fluctuations, tube and re- 
lay characteristics. By using sev- 
eral timers, it is possible to gener- 
ate a number of intervals in se- 
quence, each independently vari- 
able, by allowing each timer to 
energize a subsequent one. A series 
arrangement of timers permits au- 
tomatic self-recycling. Hunter Mfg. 
Co., 930 S. Linn St., Iowa City, 
Iowa. 

Circle 465 on Inquiry Card 


Electrohydraulic Controls 


Combining the best features of 
electronic signal sensing with hy- 
draulic control of variable delivery 
pumps, hydraulic motors, cylinders 
and similar equipment, transistor- 
ized servoamplifier and electrohy- 
draulic servovalve make 
electrohydraulic control of indus- 
trial machinery. The building 
block units make it practical to 
apply hydraulic power to many ap- 
plications previously limited to 
electric drives: They also provide 
precision control of existing hy- 
draulic equipment which previous- 
ly could not be controlled auto- 
matically. 

The amplifier is designed to re- 
ceive signal inputs from any stand- 
ard 60-cycle ac signal source. The 
user can provide manually variable 


possible 


controls, can make the control 
source a function of position, veloci- 
ty or other command variable, or 
can utilize input signals from 
tracers or computers. The ampli- 
fier is designed for parallel sum- 
mation, ratio comparison, or series 
summation of input signals. Out- 
put is designed to power a balanced 
single load, or split loads, of as 
high as 5w. 

The amplifier supplies the driv- 
ing power for the three-way servo- 
valve (illustrated) which, in turn, 
controls the flow of oil to hy- 
draulic or rotary motion drives. 
The’ single-stage. servovalve is 
driven by a high performance 
torque motor and is available in 
ratings up to 10 gpm and 3000 psi. 
Linear motion control can be ap- 
plied to hydraulic presses, recipro- 
cating drives used in planers, grind- 
ers or saw mill carriages, and in a 
wide variety of straight line posi- 
tioning applications. Rotary motion 
applications include lead screw 
feeds, spindle drives, and process- 
ing machinery which requires pre- 
cise control of shaft rotation. Con- 
trol combinations possible with the 
devices include numerous types of 
feedback. Machine Controls Div., 
Minneapolis-Honeywell Regulator 
Co., 1400 Soldiers Field Rd., Boston 
35, Mass. 

Circle 466 on Inquiry Card 


Solenoid Pilot Valves 


Capable of handling air, oil, 
water and inert gases, line of small 
solenoid pilot valves is designed 
for the control of Speed King re- 
mote pilot operated valves or di- 
rect control of small cylinders and 
similar devices. Available in both 
two and three-way types, the valves 
used in laboratories and 
on precision production equipment 
where accurate control and quick 
response are required. Capacities 


are also 


range up to 23.8 cfm air and 3.8 
gpm hydraulic. The valves are 
capable of controlling over 600 
cycles per minute. 

Units are available with or with- 
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out integral junction box, which is 
large enough to accommodate 6- 
inch taped pigtail leads. Cylinder 
ports are tapped 1,-inch NPT and 
electrical conduit connections are 
tapped 14-inch NPT. Valves can 
be supplied with subbase for direct 
pipe connection, or drilled for 
mounting on the customer’s mani- 
fold. Solenoid coils are supplied 
for 3 to 300v dc, 6 to 550v ac, and 
25 to 60 cycles. WValvair Corp., 454 
Morgan Ave., Akron 11, O. 

Circle 467 on Inquiry Card 


Time Delay Relays 


Developed for time delay appli- 
cations requiring frequent time ad- 
justments, line of dial head Aga- 
stat time delay relays consists of 
a pneumatic timing head, a sole- 
noid assembly, a switch, a coil and 
terminals. Dial markings permit 
easy calibration for accurate ad- 
justment, and each dial is color 
coded to identify the timing range. 
Four timing ranges are available 
in the dial head model: White, for 
time periods from 1/10 to 3 sec- 
onds; yellow, for time periods from 
1/10 to 10 seconds; red, for time 
periods from 10 seconds to 2 min- 
utes; and blue, for time periods 
from 30 seconds to 15 minutes. 
Each unit is adjustable within 
these timing rauges, and a com- 
plete adjustment is attained by one 
revolution of the dial. 

The relays are relatively unaf- 
fected by wide temperature changes 
from 65 to 160F. They can be 
supplied for continuous ac duty 
and for continuous or intermittent 
de service. Relays are available 
for ac operation at all standard 
voltages from 6 to 550v, 60 cycles 
and 25 cycles. For de operation, 
they are made for all standard 
voltages from 6 to 230v. A’G’A 
Div., Elastic Stop Nut Corp. of 
America, Elizabeth, N.J. 

Circle 468 on Inquiry Card 
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Snap Action Switches 


Design of BM-12,000 series of 
subminiature snap action switches 
combines small size with high cur- 
rent carrying capacity of 10 amp 
at 115v, or 230v ac or 28v de, in- 


ductive load. Switch is capable of 
operating in temperatures as high 
as 350F and as low as 100F in 
controlled atmosphere. 

Long life is assured through use 
of rolling spring principle—up to 
10,000,000 cycles mechanical life. 
Four terminals are provided for 
wiring double circuits where re- 
quired. Entire unit is housed in a 
plastic case and can be adapted to 
any present type of actuator. Acro 
Mfg. Co., Columbus 16, O. 

Circle 469 on Inquiry Card 


GEM-17 DIAL INDEX TABLE 


TRUE GENEVA MOTION 


FOR FAST, ACCURATE AUTOMATION OF 
ASSEMBLY and MACHINING OPERATIONS 


This new, high precision index table is accurate to plus or minus 
0.001 in. on a 13 in. dia. work circle; can position work in as little 
as 2 sec.; indexes a 1,000 lb. fixture load. 


BASIC SPECIFICATIONS: Standard Number of Stations—6, 8 or 
12; 3 and 4 skip. Motor—Rotary air, fluid, or electric. Dial Plate— 
17 in. dia. standard; larger plates available. Rotation—Either 
direction. Interlock—Limit switch operated directly off locking 


bolt. Weight—200 Ibs. 


Gray engineers will help you adapt GEM-17 to your use. For 
recommendations, send specifications of your application. Illus- 
trated brochure GE-21 and prices on request. 


GRAY EQUIPMENT COMPANY 


13600 Ford Road « Dearborn, Michigan « Telephone: Tiffany 6-7573 
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Potentiometer Recorder 


Self-balancing electronic poten- 
tiometer which gives a continuous 
record on a 3-inch strip chart can 
be used to measure and indicate 
or record any variable which can 
be converted into an electrical 
quantity, such as_ temperature, 
pressure, flow, speed, pH, smoke 
density, resistance, etc. The Dy- 
namaster recorder, which uses 
standard components, is housed in 
a case only 5 inches square. 

The small instruments are also 
furnished in indicating models. 
The indicating and recording chas- 
sis are both built for full plug- 
in service, and can be quickly in- 
terchanged with each other. With 


AUTOMATIC 
CONTROLS 


the electronic recorders and indi- 
cators, which are available in ei- 
ther potentiometer or ac bridge 
models, a complete process can be 
monitored, making possible a 
graphic panel or console type op- 
eration where desired. Bristol Co., 
Waterbury 20, Conn. 

Circle 470 on Inquiry Card 


of 
Gland Cylinders 


Heavy duty double and single- 
acting cylinders employ a patent- 
ed gland design and method of 
prestressing the snap ring within 


TR 10 seAl 


the cylinder which permits stream- 
lined design, easy maintenance and 
perfect rod alignment. Piston rods 
are heavy chromed with alumi- 
num alloy pistons to prevent cor- 
rosion and scoring. V-ring rod 
packings are independently adjust- 
able. Bronze wiper rings on rods 
are used to prevent foreign mate- 
rial from entering cylinders. Cyl- 
inders are honed seamless steel tub- 
ing with welded cast steel clevis. 
Design of the clevis prevents cyl- 
inder distortion during welding of 
the cylinder. Cylinders are avail- 
able from 21% through 4-inch bore 
and from 1-inch through 18-ft bore 
stroke; they are designed for op- 
eration up to 1500 psi. Densmore 
Engineering Co. Inc., 235 E. Green- 
leaf St., Compton, Calif. 

Circle 471 on Inquiry Card 


Vibratory Feeder 


Designed for accurate feeding 
operations where relatively small 
amounts of materials are involved, 
miniature magnetic vibratory feed- 
er was developed specifically for 
use in association with packaging 
and weighing machines and similar 


sTOPS 


pIpE THREAD 


LEAKS 


TEFLON 
SEAL 


ARE ENGINEERED TO 
GIVE YOU GREATER ACCURACY! 
Satisfaction Guaranteed Or 


Rely on field-proved ZENITH Controls ar 
for trouble-free, maintenance-free x 
a Money Back TRIAL OFFER 
TKI : a ; ok jae (me 
The ZENITH line includes: Magnetic eneene wer dete mae er 
TIMER 


PAT. PENDING 
operation ... long-lasting performance 


and accuracy. 


AN 
Fittings are guaranteed to seal pipe Thread 0. \ 
on pipe or A> 
fitting (ne §=s SEAL ——"'5 
to seol under high pressures or vacuum; to messy pipe §=9SIDE 7% 
withstand —280° to plus 500° F.; to eliminate dope ¥ 


needed) 
eo Thread pipe 
or fitting 


Contactors; Remote Control Switches; oils, practically all known chemicals and goses; 


Automatic Transfer 


Switches; Reset, In- overtightening’’ damage and pipe dope. 


Available in Ye" to 2%” pipe thread sizes 
$10.00 Trial Offer No. 1: six Ye”, ten . 
“ ” : “” 4 ds, 
“%", six %”, eight ¥" pipe thread WOM avant 
Fittings. c , / Point in 
. we } desired 
MULTI-CIRCUIT $10.00 Trial Offer No. 2: six Vo", ten direction 
TIMER ¥%,", four 1” pipe thread WOR Fitting:. 


Send order to 
Write Today for Latest ZENITH Bulletin DIVISION rd 


See classified telephone directory for name of local distributor TRU) SEAL Flick Reedy Corporation leakproof —_—— 


assembly ‘yaa. 
CTR STITT a ; P Set ve ne - “on “" GZ 
torque 4 
“Miller Fluid Power’ is also a Div. of Flick-Reedy Corp. required) . 


145 WEST WALTON STREET e CHICAGO 10, ILLINOIS 


terval, Process and 
Impulse Timers; 
Program Clocks... 
and special units to 


PROCESS order. 
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equipment. Called the FE, the 
unit can be supplied with feeder 
trays of various types—flat, tubu- 
lar, half-round, V-shape and spe- 
cials—which adapt it to such op- 
erations as feeding pills a single 
unit at a time, bagging and bottling, 
adding reagents to chemical sys- 
tems, etc. The feed rate of the 
unit is readily controllable, up to 
a maximum of 500 lb (sand) per 
hour. 

The feeders operate directly off 
an ac line, requiring no source of 
rectified power. Their magnetic 
system combines an ac electromag- 
net with an Alnico V permanent 
magnet; the resulting forces act 


to alternately pull down and back, 
and push up and forward on the 
tray assembly. 

In operation, material in the tray, 
first given a sharp upward and 
forward impetus, falls vertically to 
a new position forward in the tray 
as it is moved downward and back 
by the reciprocal action of the 
magnetic system. Repeated at high 
speeds, the vibratory pattern caus- 
es material in the tray to move 
steadily forward in a rapid series 
of hops. The rate of feed can be 
regulated by means of a remote 
control which contains no rectifier 
but operated manually as a 
simple rheostat to vary the volt- 
age across the unit, with result- 
ing immediate changes in the feed 
rate. Eriez Mfg. Co., Erie 6, Pa. 

Circle 472 on Inquiry Card 


closed mountings. Full scale trav- 
erse rates of 4, 8, 16, 32, or 64 
seconds are available on all mod- 
els, and a drive with a 2-second 
traverse is available on Type W2, 
W2G2, or W5 Variacs. The 2 and 
4-second drives are intended for 
servo-operations and use a motor 
with low moment of inertia and 
high angular acceleration. Medium 
speed drives use the same motor 
with different gearing. Limit switch 
stops are used on the 32 and 64- 
second drives, but are optional on 
other models. 

The drives feature simplicity of 
design. The gear reducer motor 
is attached to a mounting plate 
which in turn is ganged to the 
Variac. A gear coupling between 
the motor and Variac shaft is used 
to reduce alignment problems and 
to allow the use of one motor for 
a range of drive speeds. General 
Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 

Circle 473 on Inquiry Card 


is 


Motor Drives 


Suitable for servowork as well 
as for remote positioning applica- 
tions, motor drives are also used 
with Variac autotransformers. 
Ganged Variacs as well as single 
units can be supplied with motor 
drives in open or completely en- 


START YOUR AUTOMATION PLANNING WITH 


SLAIN SON 


STANDARD INDEXING MACHINE CHASSIS 


Series B Turret In- 
dex Model, with 
phantom view of 
typical mounting 
brackets, tooling. 


‘& 


WwW 
Cc ° e 
8 ERIE, 


ENGINEERS AND BUILDERS OF AUTOMATIC AND 


SPECIAL PURPOSE MACHINES SINCE 1919 
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NSON-ERIE 


14 EAST EIGHTH ST, 


Save valuable engineering time and cut the cost of 
building your avtomatic and special purpose machines 


You can get the benefits of automation without making a 
large capital expenditure. You can easily justify automation 
projects by building your special machinery around a 
Swanson standard chassis. 

These versatile “packaged” units provide the basic chassis 
for a wide range of special purpose automatic machines. 
Because they eliminate much of the engineering and building 
formerly required, Swanson units lower costs 
and shorten completion time . . . considerably 
broadening the applications of automation. 


Write for Bulletin 356-A. It describes the ¢ omplete 
line of Swanson Standard Index Machine Chassis. 


OVER 200 STANDARD MODELS — 


SS ‘ ‘ 
1¢ > A 
“ Lt 

A 182 Ce, 
Senes B & C Turret 
Index Models—tor 


medium and light 
applications 


PA. 


Series H Turret 
index Models 
for heavy duty 
applications 


Serves K Turret index Serres L Auto-Tran Straight Line 
Models—for heavy duty indexing Chassis for automaty 
applications with center of semi-automatic assembly and 
column tool mounting processing operations 
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catalogs 


and literature 


Latest automation information. 


Electrohydraulic Converter 

Askania Regulator Co., 240 E. 
Ontario St., Chicago 11, Ill.—8-page 
bulletin Low level electrical input 
signals are converted to hydraulic 
power for the production of thrust or 
torque by Electrojet unit which is 
described in Application Bulletin No. 
38.1. Applications such as position 
and floating control are illustrated 
and described. Operating data, spec- 
ifications, and available types of 
Electrojets are discussed. 


Circle 474 on Inquiry Card 


Mechanized Heat Treating 


Surface Combustion Corp., Toledo 
1, O.—-8-page bulletin Automatic 
heating for forming, hardening, tem- 
pering, normalizing, annealing, car- 
burizing, carbonitriding, and carbon 
restoration are possible with line of 
heat treating equipment discussed in 
Bulletin SC-176. Isometric drawings 
illustrate 24 basic furnace mecha- 
nisms; photos and diagrams show the 
steps which are used in building auto- 
mated lines. 

Circle 475 on Inquiry Card 


Milling Spindles 

Standard Electrical Tool Co., Pre- 
cision Spindle Div., 2488-96 River Rd., 
Cincinnati 4, O.—6-page pamphlet 
Used for milling, boring, routing, 
drilling and a variety of other appli- 
cations, line of spindles is described 
in Bulletin C15. 
available in sizes up to 200 hp; those 
with an independent drive are avail- 
able in sizes up to 60 hp. Photo- 
graphs and specifications of several 
models are included. 


Circle 476 on Inquiry Card 


Metal Finishing 

Minnesota Mining & Mfg. Co., Dept 
F-308, 900 Fauquier St., St. Paul 6, 
Minn.—12-page bulletin Polishing 
applications of new design of abrasive 
wheels in appliance, aircraft, farm 
equipment, metal furniture, dairy 
equipment, machinery, and other 
metalworking industries are given in 
case history form in illustrated bul- 
letin. Large size wheels which are 


114 


Motorized units are 


designed for use on floor lathes, semi- 
automatics and fully automatic polish- 
ing machines, and portable wheels 
for use on floor and bench lathes, 
and for portable and flexible shaft 
grinders are shown. Wheels of the 
new design replace set-up wheels, felt 
wheels, sisal and rag buffs, and 
greaseless compound wheels 


Circle 477 on Inquiry Card 


Miniature Speed Reducers 

Metron Instrument Co., 432 Lincoln 
St., Denver 3, Colo. 
let—Series 10 and 11 
reducers which are used in servo- 
mechanisms, computers, flow controls, 
process controls, recorders and numer- 
ous other applications are described in 
Bulletin No. 98. Photographs illustrate 
applications of the reducers which are 
available in standard and antiback- 
lash models; complete selection chart 
is included. 


t-page pamph- 
3antam speed 
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Gaging With Air 

Sheffield Corp., Div. 610, Dayton 
1, O.—12-page bulletin Uses for 
precise production gaging with air 
illustrated in Catalog No. IPC-6-56 
include checking of holes for diam- 
eters, squareness with a face, camber, 
taper, concentricity and checking of 
external dimensions and surfaces for 
contour, flatness, etc. Principles of 
operation and basic tooling elements 
are shown as well.as multiple-dimen- 
sion automatic checking units. 


Circle 479 on Inquiry Card 


Automatic Storage Controls 


Stephens - Adamson Mfg. Co., 
Aurora, Ill.—4-page pamphlet—Line 
of bin-level control switches is de- 
scribed in Bulletin 11-0. Available 
in three styles—normal duty, explo- 
sion proof and heavy duty the 
self-contained units are mounted in 
bins or tanks to sense the level of 
bulk materials or liquids, and sub- 
sequently to control 
elevators and to operate warning 
light or horn. Photographs, specifi- 
cations and applications of the de- 
vices are included. 


conveyors or 


Circle 480 on inquiry Card 


For copies use card page 17. 


° ° 
Three-Dimensional Cams 
Parker Stamp Works Inc., Cam 
Div., Franklin Ave., Hartford, Conn 
4-page pamphlet—Used in automa- 
tion, instrumentation, aircraft con- 
trols, etc., three-dimensional cams are 
discussed and illustrated in pamph- 
let. The output of a three-dimension- 
al cam is a variable determined by 
two independent variables in accord- 
ance with relationships designed into 
the cam. 
Circle 481 on Inquiry Card 


Motor Pulleys 

Reeves Pulley Co., Div., Reliance 
Electric & Engineering Co., 1225 
Seventh St., Columbus, Ind.—8-page 
bulletin—Used to convert any stand- 
ard motor, % to 1% hp, into a varia- 
ble speed drive, 800 Series Vari-Speed 
Jr. motor pulleys are described and 
illustrated in Bulletin V-563. Dia- 
grams and rating tables facilitate 
selection of the proper pulley from 
the available five sizes. 


Circle 482 on Inquiry Card 


Annunciator Systems 

Panalarm Div., Panellit Inc., 7401 
N. Hamlin Ave., Skokie, Ill.—32-page 
catalog—-Used to direct operator at- 
tention to an off-normal condition in 
processes in aircraft, automotive, 
chemical, glass, nuclear, paper, pe- 
troleum and steel industries, line of 
annunciator systems is described in 
Catalog 100B. Photographs and spec- 
ifications of several models in the 
line are included, along with infor- 
mation on equipment and 
components 


remote 
Circle 483 on Inquiry Card 


Radiation Pyrometers 
Minneapolis-Honeywell Regulator 
Co., Industrial Div., Wayne & Win- 
drim Aves., Philadelphia 44, Pa.—26- 
page catalog—Used in heat treating 
furnaces, induction heating for forg- 
ing, high speed salt baths, rotary and 
car-type kilns, line of Radiamatic 
pyrometers is the subject of Catalog 
C 93-1. Illustrations and brief de- 
scriptions of five models and acces- 
sory equipment are included. Also 
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uses professional 


engineering’ services 


Manufacturers, large and small—in all fields of industry, 
Teoma ati aellel:Mm coms e)ae)ic See lm elaine ae ams ate 
manufacturing methods, improved processing facilities, 
greater output and lower production costs. For more than 
thirty years Giffels & Vallet, Inc. has provided 

FI eetscsiekes planning and engineering service 

to a widely diversified’ group of industries. 


This service is flexible and adaptable. Whether the 
project is a complete new plant, or the modernization of 
present facilities—including process development, 
equipment design, automated machinery, materials 
handling flow —Giffels & Vallet, Inc. offers 

a complete professional service to meet the specific 
requirements of each individual client. These services 
are set forth in a special Planning Brochure. 
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covered are indicators, recorders, con- 
trollers and millivoltmeter pyrom- 
eters for use with the Radiamatic 
units. 

Circle 484 on Inquiry Card 


Deep Hole Drilling 
Lahr Machine & Tool Corp., 3400 
Maplewood Ave., Toledo 10, O.—4- 
page pamphlet—Model 662F2 deep 
hole drilling machine is illustrated 
and described in pamphlet. Features 
of the driller include centralized con- 
trol station, high pressure coolant 
system, large mobile drill head range, 
and 50 sq ft machine bed. [Illustra- 
tions of the components of the drill- 
ing machine are included. 
Circle 485 on Inquiry Card 


Automatic Injection Molding 
F. J. Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa.—8-page bulletin 
—Automatic molding, degating, eject- 
ing and sorting are provided by 2-0z 
injection machine, Model 701, de- 
scribed in Bulletin 565. Close-up 
photographs illustrate operating se- 
quence. Features of the machine 
are discussed and specifications are 
listed. 
Circle 486 on Inquiry Card 


Industrial Data System 
Scientific Instruments Div., Beck- 
man Instruments Inc., 2500 Fullerton 
Rd., Fullerton, Calif.—16-page book- 
let—Used for monitoring, recording 
and processing information, Model 111 
data system is the subject of Bulletin 
494. Applications for the system in- 
clude use in the chemical process in- 
dustries, metal smelting and refining, 
structural testing, steel production, 
engineering studies involving trans- 
formers, jet engines, etc. Discussion 
of the components of the system and 
application photographs are included. 
Circle 487 on Inquiry Card 


Gas Analyzers 
Leeds & Northrup Co., 4907 Stenton 
Ave., Philadelphia 44, Pa.—8-page 
bulletin—Used for measuring gas in 
air or binary mixtures, Types G and 
H Speedomax thermal conductivity 
gas analyzers are discussed in Fold- 
er ND46-91(6). Three methods for 
automatic process control — electric, 
electropneumatic and straight pneu- 
matic — are described and illustrated. 
Application information and specifi- 
cations of each type are included. 
Circle 488 on Inquiry Card 


Barrel Finishing Systems 

Almco Div., Queen Stove Works 
Inc., Albert Lea, Minn.—52-page cat- 
alog—Skip-station and inline auto- 
mated barrel finishing systems are 
among the types illustrated and de- 
scribed in comprehensive catalog. Ex- 
planation of barrel finishing and the 


116 


variables involved, Almco sample 
processing laboratories, various types 
and uses of barrel finishing machines 
and accessory equipment, and types 
of media and finishing compounds 
are covered. Numerous illustrations 
and specifications are included. 

Circle 489 on Inquiry Card 


Tube Selection 

Parker Appliance Co., Tube & Hose 
Fittings Div., 17325 Euclid Ave., 
Cleveland 12, O.—8-page bulletin 
Flow requirements, pressures, severity 
of service and temperatures are 
among the factors considered in tube 
selection data given in Catalog File 
4305. Charts and tables assist in the 
proper selection of tubing as to size, 
wall thickness and materials for 
various operating conditions. 

Circle 490 on Inquiry Card 


Continuous Noncontacting Gage 
Pratt & Whitney Inc., Charter Oak 
Blud., W. Hartford 1, Conn.—12-page 
bulletin—X-ray gages for metals and 
Beta ray gages for nonmetallic mate- 
rials are the types of continuous non- 
contacting gages described and illus- 
trated in bulletin. Application photo- 
graphs, engineering data, optional ac- 
cessory equipment, and control units 
for mill control, classifying and pro- 

duction analysis are included. 
Circle 491 on Inquiry Card 


Automatic Reversing Pumps 
Tuthill Pump Co., 939 E. 95th St., 
Chicago 19, Ill.—12-page bulletin— 
Capable of being driven in either di- 
rection of rotation without changing 
direction of flow or port positions and 
without the use of check valves, Mo- 
del R series of rotary, internal gear, 
positive displacement pumps is de- 
scibed in Catalog No. 105. Auto- 
matic reversing pumping principle, 
tables showing dimensions and parts 
of different types in the series, per- 
formance curves and mounting dia- 
grams are included. 
Circle 492 on Inquiry Card 


Combustion Control 

Cleveland Fuel Equipment Co., 
Dept. A, 1111 Brookpark Rd., Cleve- 
land 9, O.—20-page booklet—Provi- 
sion of automatic means for sensing 
the heat requirements to assure cor- 
rect proportioning of fuel and air un- 
der optimum conditions is discussed 
in booklet entitled, “Control Funda- 
mentals Their Application to 
Combustion.” Basic control funda- 
mentals common to all systems, key 
components of combustion control 
systems and description of their in- 
terrelationship in the operation of a 
complete control system are covered. 
Dictionary of control terminology is 
also included. 


Circle 493 on Inquriy Card 


Automatic Stitcher and Shear 
Herr Equipment Corp., 1200 Vine 
St., N.E., Warren, O.—4-page pamph- 
let—Developed to increase the out- 
put of continuous strip processing 
lines, combination stitcher and shear 
machines are described in Bulletin 
563. Stitcher permits the lead end 
of a new coil to be joined to the 
trailing end of a preceding coil; twin- 
cut shear cuts out the stitched section 
preparatory to recoiling. 
Circle 494 on Inquiry Card 


Hydraulic Oil Coolers 
Vickers Inc., Box 302, Detroit 32, 
Mich.—8-page bulletin—Used in in- 
dustrial hydraulic systems, line of 
water and air type hydraulic oil cool- 
ers is the subject of Bulletin 55-69. 
Selection charts, installation draw- 
ings, dimensions and specifications for 
the complete line are given. Oil cool- 
er circuit accessories such as temper- 
ature control valves, bulb wells, etc. 
are also discussed. 
Circle 495 on Inquiry Card 


Guided Pallets 


Rapids-Standard Co. Inc., 342 
Rapistan Bldg., Grand Rapids, Mich. 
28-page catalog — Applicable for 
operations which require a number of 
processing steps and careful han- 
dling, guided pallet conveyor system 
is described and illustrated in cata- 
log. Several field reports and photo- 
graphs of system in actual use in 
furniture and cabinet plants are in- 
cluded. Specifications, diagrams and 
information on system components 

are also given. 
Circle 496 on Inquiry Card 


Magnetic Information Storage 
Electronics Div., Monroe Calculat- 

ing Machine Co., Morris Plains, N. J. 
8-page bulletin—Designed for the 


storage, transfer and synchronous 
circulation of digital data, magnetic 
drum units are illustrated and de- 
scribed in bulletin. Also covered are 
magnetic selection systems for use 
in conjunction with the drum units. 
Cutaway photographs, specifications 
and complete description of various 
models in the line are included. 

Circle 497 on Inquiry Card 


Batch Weighing Controls 
Fairbanks, Morse & Co., Fairbanks- 
Morse Bldg., Chicago 5, Ill.—16-page 
booklet—Electronic program control 
as used in batch weighing and Batch- 
etron electronic control system are 
described in Bulletins ED-14 and ED- 
15. EPC system is used to electroni- 
cally administer the control of succes- 
sive manufacturing operations. Its 
applications in weigh batching by 
punched card control are described 
and illustrated. Batchetron is de- 
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signed to control batch weighing by 
dial setting of any type of material 
that can be handled into batch hop- 
pers by piping, screw conveyors, etc. 
Typical batching operation, instru- 
mentation, etc. are covered. 


Circle 498 on Inquiry Card 


Key Switches 
Stromberg-Carlson Co., Div., Gen- 
eral Dynamics Corp., 100 Carlson Rd., 
Rochester 3, N.Y.—22-page booklet 
Developed for  electromechanical 
switching purposes, line of key 
switches is described and illustrated 
in booklet. 
lever 


Types available are cam 
with surface or flush 
mountings, twist type and pushbutton 
keys on individual mountings or in 
Information 
on a variety of cam, indicating and 
plunger type keys is included. 


keys 
strips of standard size. 


Circle 499 on Inquiry Card 


Finishing Systems 

R. C. Mahon Co., Detroit 34, Mich. 

12-page bulletin—Diversified indus- 
trial equipment for spray, dip or flow 
coating, cleaning, pickling, rust proof- 
ing, drying and baking, is illustrated 
in Catalog No. A-657. Automatic 
machine for cleaning cylinder blocks 
and engine crankshafts, automatic 
dip coating device, and multiple pass 
oven with automatic transfer are 
among installations shown. 


Circle 500 on Inquiry Card 


402409 


Solenoid Valves 


Automatic Switch Co., 391 Lakeside 
Ave., Orange, N. J.—32-page catalog 

Both fully automatic and manual 
reset valves in two, three and four- 
way models are illustrated and de- 
scribed in Catalog No. 201. Valve 
selection chart provides application 
data and guide to page on which 
each type is discussed. Flow charts 
are also included, along with infor- 
mation on strainers and filters. Pho- 
tographs and specifications of vari- 
ous models are given. 


Circle 501 on Inquiry Card 
Fluid Drives 


American Blower Corp., Detroit 32, 
Mich.—8-page bulletin —- Adjustable, 
stepless speed control for industrial 
machinery is supplied by Type VS 
Class 2 Gyrol fluid drives which are 
described in Bulletin 9819. Selec- 
tion tables for the line, which is avail- 
able in 1 through 25 hp range, are 
included. Installation drawings and 
dimensions of the drives are given. 

Circle 502 on Inquiry Card 


Self-Loading & Unloading Truck 


Ross Carrier Div., Clark Equipment 
Co., Benton Harbor, Mich.—16-page 
booklet—Capable of loading itself in 
5 seconds with loads up to 50,000 Ib, 
traveling at speeds up to 56 mph and 
unloading itself in 3 seconds, mate- 


By incorporating a Matthews’ Marking 


Station in your processing. Whether your 


Equipment to: 


product is round, contoured or flat; metal, 


glass or plastic... 


“In-line” marking units are available 


one of Matthews’ 
Marking Applications is ideal for you. * 


@ PRINT 


INDENT 
@ EMBOSS 


for every production rate, providing 


greater efficiency and economy. 


ye 
3945 Forbes St. 


CHICAGO « PHILADELPHIA 


@ BLAST-ETCH 


H. MATTHEWS & CO. 


Pittsburgh 13, Pa. 


Consulting service without obligation. Factory representa- 


tives in most major cities. 
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Circle 598 on Inquiry Card 


handling truck is_ illustrated 
and described in booklet. Photo- 
graphs show the Ross Carriers being 
used in transportation of scrap iron, 
cotton bales, pre-fab homes, lumber, 
concrete blocks, girders and columns, 
pineapples and bourbon. Uses in the 
metalworking, petroleum and steel in- 
dustries are also illustrated. 


rials 


Circle 503 on Inquiry Card 


DC Power Supplies 

Sola Electric Co., 4633 W. 16th St., 
Chicago 50, IU. bulletin- 
Used for intermittent, variable and 


S8-page 


pulse loads, or high amperage loads, 
line of constant 
supplies is described in Bulletin DC- 
235. Six power supply models, which 
trans- 
former, a germanium power rectifier 
and high capacitance filter, are illus- 
trated, with their specifications and 
performance characteristics given. 


voltage dc power 


include a constant voltage 


Circle 504 on Inquiry aCrd 


Metal Cleaning Equipment 
Solventol Chemical Products Inc., 
15841 Second Blvd., Detroit 3, Mich. 
4-page pamphlet 
rotary drum washers, agitating, pick- 
ling and drying units are illustrated 
and described in pamphlet. Construc- 
tion features of the equipment are 
given, along with 
several types of metal cleaners. 
Circle 505 on Inquiry Card 


Spray washers, 


photographs of 
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abstracts 


PRESS UNLOADERS AND DIE DESIGN 


AUTOMATION in stamping plants 
arose because of the need for main- 
taining an even and constant flow 
of parts through a specified series 
of operations. It necessitated 
presses and related automatic 
equipment sequencing each opera- 
tion or cycle rather than relying 
upon the operator’s skill for timing 
requirements. 

In the past, conveyor belts, 
chutes and other equipment moved 
work from one press to another. 
But, for the most part, one or more 
operators were required for the 
actual loading and unloading. With 
the steady rise in labor costs, man- 
ufacturers began to look for some 
means of increasing production per 
manhour. This set the stage for 
the introduction of automatic 
feeders, unloaders, turnover and 
transfer mechanisms. 

Automatic feeding machines, 
generally conceded to have been 
among the first practical steps 
toward reducing costs, appeared on 
various production lines. But these 
feeders were limited. They could 
load only as fast as parts could be 
removed; consequently, production 
was geared to machines that had 
to be manually unloaded. The 
swinging arm type unloader was 
developed as a solution to the un- 
loading problem. As a result of 
the knowledge gained from early 
installations, the iron hand, a 
swinging arm type unloader, under- 
went a continuous program of de- 
sign improvements. This included 
a standardization on four sizes for 
handling a variety of work rang- 
ing from such large stampings as 
auto roofs, 14-panels and bath 
tubs to such small work as garnish 
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mouldings and ash trays. 

Air operated and electrically con- 
trolled, the unloader is synchro- 
nized with the movement of the 
machine on which it is mounted 
and can be timed to whatever 
phase of the machine cycle is de- 
sired. When the ram, or slide of 
the press descends and completes 


Fig. 1—Installation of press unloader 
on 1850-ton hydraulic press at Whirl- 
pool-Seeger Corp.’s Clyde Div. plant. 
The deep drawn basket is first lifted 
upward to clear the die and then 
swung out of the press and dropped 
onto a conveyor. 


its forming or blanking operation, 
the unloading device begins its cy- 
cle. As soon as the ram begins to 
rise the small jaw cylinder is actu- 
ated, which causes the movable 
parts of the jaw assembly to travel 
forward and grasp the panel. When 
the slide has risen sufficiently, the 
stamping is lifted out of the die, 
swung clear of the press and 
placed on a conveyor or transfer 
loading machine Fig. 1. An ad- 
justable delay permits co-ordinat- 
ing the press ram action with the 
main power or lift cylinder of the 
iron hand which raises the arm, 
pivoting it about a vertically mov- 
ing point. Cam followers attached 
to this arm travel a confined track 
thus providing the panel lift and 
unloading are unique with the iron 
hand. After releasing the stamp- 
ing, the hand returns to the wait- 
ing position for the beginning of 
another cycle. If required, stamp- 
ings can be stacked or turned over 
by the iron hand for the next oper- 
ation. 

In addition to the functional de- 
velopment of mechanical or iron 
hands themselves, there were re- 
lated problems limiting advance- 
ment in stamping plants—problems 
which still exist today. These cen- 
ter around the dies and directly in- 
fluence both the effectiveness of 
automation and the extent to which 
it may be installed. Mechanization 
of a line most assuredly realizes 
benefits safety-wise. However, to 
automate four dies with a resulting 
production of 400 panels per hour 
is of no gain if flange die condi- 
tions permit only 150 panel maxi- 
mum. 

A study of operating conditions 
in relation to certain characteris- 
tics of die design shows that the 
installation of devices would be a 
simpler task if adequate considera- 
tion were given to actual operating 
conditions in a stamping plant. 
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Illustrated—Logansquare Cylinder. 


the ultimate in air cylinder design 
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Specific examples of die design 
features encountered which cause 
the most significant problems both 
for unloading and loading are the 
following: 

Panel crossover—This situation 
is caused by not following through 
the operational line-up while de- 
signing double dies to be used in 
one sequence. It is characterized 
by two panels which are fabricated 
on the right and left sides respec- 
tively in one double die, are re- 
versed to left and right sides re- 
spectively in the following double 
die and then again positioned for 
fabrication as in the first instance. 


Multiple dies—This situation in 
itself is due to press availability. 
However, the manner in which pan- 
els, such as seat sides, are often 
flanged and trimmed should be 
studied for panel movement. For 
example, two panels (right and 
left) receive two fabrications in a 
four-die setup. In the first stage, 
the panels are nested in the outer 
dies. The sections over which the 
metal is flanged face to the outside. 
Consequently, the panels must be 
pried loose, lifted from and over 
the first stage dies and positioned 
on the second stage or inside dies. 
Here the flange projection is lo- 
cated at the front and therefore 
not logically positioned for unload- 
ing to the rear. 


Guide pins—The positioning of a 
die lengthwise between guide pins 
sometimes hinders the unloading 
function. If such dies were turned 
90 degrees in regard to the guide 
pins, the unloading function would 
be simple. 

Included devices—Including load- 
ing or unloading devices with die 
design is sometimes unsatisfactory 
in that individual stamping facili- 
ties vary as to shut height and 
stroke, etc. For example, an an- 
alysis of a flange die used in the 
fabrication of an inner brace dis- 
closed that the ejecting mechanism 
designed, constructed and attached 
to the die had to be removed. First, 
the die had been turned 180 de- 
grees from line sequence. Secondly, 
the operator had to load the panel 
either over the device, which was 
impossible since its height was 
more than the eight-inch press 
stroke, or around the ejector and 
into the die. The latter was un- 
satisfactory in that the operator’s 
vision was impaired and the panel 
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had to be loaded into the die area 
fourteen inches with tongs, nested, 
and pulled back for gaging. The 
device was removed; the die turned 
180 degrees for proper alignment; 
and the panel removed with an iron 
hand. 

Trim—Conditions are periodical- 
ly encountered which prohibit the 
effective installation of unloaders 
due to trim stock remaining either 
in the die proper or in the area im- 
mediately surrounding the trim 
steels. Occasionally, the basic de- 
sign permits shedding the scrap 
without considerable die change. 
However, a study of this problem 
during design would aid in the in- 
stallation of unloaders on this type 
of die. 

Clearance —- Adequate provision 
for the jaw is frequently omitted. 
While a die is bottomed and per- 
forming its operation the jaw nor- 
mally rests outside the immediate 
die area. On many installations 
it is necessary to mill a clearance 
on either one or both of the die 
shoes. This is not only expensive 
and time consuming, but it is also 


a situation which could be cor- 
rected by providing for die cores 
during the design phase. 

Other related problems include 
distance between presses, using 
the straight panel flow type of 
process, and the elimination of the 
need to either turn panels over or 
change direction while being fab- 
ricated. 

The above items are gradually 
being remedied but the extent to 
which they still exist reduces the 
tremendous potential of stamping 
plant automation. A major for- 
ward step has been made by one of 
the largest automotive stamping 
divisions in the United States. This 
is found in their press specifica- 
tions, which clearly define provi- 
sions for iron hand installations in- 
cluding mounting pads, overhead 
clearance, and air and electrical 
facilities engineered in the press 
itself. 

From a paper entitled, “Evolu- 
tion of the Iron Hand” presented 
at the ASME Machine Design Con- 
ference in Worcester, Mass., April, 
1956. 


CONTROLS IN WORK HANDLING 


WHEN PROPERLY DESIGNED, 
automatic material handling be- 
tween operations can do much to 
assure production efficiency. Spe- 
cifically, it can contribute to an in- 
creased production rate; a reduc- 
tion of in-process inventory and 
provision of a first-in, first-out 
basis for in-process inventory; a 
reduction in per-unit space require- 
ments; a reduction in the per-unit 
labor content; and decreased possi- 
bilities for waste or damage to 
parts in process. Further, by min- 
imizing handling by human oper- 
ators it offers improved uniform- 
ity of product. 

Equipment available for work 
handling between machine tools 
may be classified in three broad 
groups or types. The first of these 
types can be considered as straight- 
through devices which handle unit 
parts directly from one machine to 
another. The second group includes 
equipment that is a combination of 
straight-through devices, with fa- 
cilities for optional storage bank. 


By R. L. PALMER 
Research & Development Div 
Jervis B. Webb Co 


The third type is equipment for 
bulk transfer. This latter group 
is usually associated with small 
parts that may be combined and 
separated with relative ease. 

Of these three, selection of the 
most desirable type for a particular 
application requires careful study, 
since the performance of the as- 
sociated machines can be greatly 
influenced by the methods chosen 
for handling parts between them. 
Before adoption of any one method, 
all possibilities must be considered; 
among these are such considera- 
tions as the effects of possible 
downtime on machines, the value 
of storage banks between machines, 
the obsolescence of parts buried in 
storage racks, the significance of 
inventory control, and the likeli- 
hood of damage to parts. Economic 
factors are a prime consideration, 
of course, but it must be recog- 
nized that economic effects extend 
far beyond the first cost of an in- 
stallation. Results and savings to 
be realized over the complete oper- 


AUTOMATION—January 1957 





ation are of the greatest impor- 
tance. 


Electrical Controls 


In virtually every method of han- 
dling materials between machines, 
regardless of the method or equip- 
ment in use, handling equipment 
must be controlled electrically. Ex- 
perience has shown that electrical 
control is generally the most ac- 
curate, reliable, and flexible means 
available. In many instances elec- 
trical control also proves the most 
economical means, although power 
requirements for the motion of 
parts may be supplied by pneu- 
matic, hydraulic, or _ electrical 
means. 

A straightforward electrical ap- 
proach to the control problem is 
usually satisfactory and, in fact, 
desirable. Electrical design should 
be based, whenever possible, on the 
use of standard equipment to sim- 
plify repair and maintenance. In 
the construction of panels, J.I.C. 
standards are followed widely, and 
control panels are normally pro- 
vided for each unit or related 
groups of units. Whenever possible 
these should be mounted on the 
equipment they control, or as near 
to it as possible. Terminals should 
be provided for all external con- 
nections and each control should 
be separately fused and provided 
with sectionalizing disconnect 
switches. By using this construc- 
tion, any single panel can be made 
inoperative without affecting oth- 
er parts of the system. Further, 
in the event of accidental grounds, 
panels can be successively discon- 
nected until the grounded condi- 
tion is located. 


Simplify Wiring 

To simplify problems of wiring 
and maintenance, compliance with 
certain standard practices is most 
important. A clear-cut numbering 
system used for parts and wires is 
of great value; limit switches 
which have the same function 
should have the same root number 
even when mounted in separate lo- 
cations. These switches may then 
be wired to the same numbered 
terminals in the unit panels with 
the result that the possibility of 
confusion is minimized. Similarly, 
relays in control panels should be 
designated by the same root num- 
ber if they perform the same func- 
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...for eighteen different screwdriving jobs 


These eighteen Apex insert bits are iden- 
tical, except that each one has been 
hardened through one of three basically 


different heat treatments, then tempered 
to meet one of eighteen totally different 
application requirements. These varying 
degrees of tensile strength and Rockwell 
C hardness provide the proper combina- 
tion of toughness and hardness, insure 
greater resistance to impact, fatigue and 
wear. That’s why Apex bits last longer, 
drive more screws, help reduce screw- 
driving costs. 


Selection of the correct Apex bit for 
a specific screwdriving application is 
controlled through the complete records 
Apex maintains on each customer's re- 
quirements. You can select Apex insert 
bits exactly tailored to your require- 
ments, to drive Phillips, Frearson (Reed 
& Prince), Slotted, Clutch Head or 
Socket Head screws. Apex—the author- 
ity on fastening—offers a complete range 
of screwdriving tools for manual or 
power operation. Write on your com- 
pany letterhead please, for Catalog 21. 
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tion. 

It has been found most economi- 
cal from the standpoint of wiring 
and maintenance to use not more 
than four wires to any one limit 
switch; for cases where additional 
contacts are required, relays may 
be used. In most applications that 
involve limit switches it is advan- 
tageous to wire the switches with 
a suitable length of four-conductor 
neoprene-covered cord and a polar- 
ized plug for greater ease in main- 
tenance. The wiring itself is con- 
nected to one normally-open and 
one normally-closed contact and 
receptacles are then wired for the 
particular combination required at 
that point, whether normally open, 
normally closed, or both. All lim- 
it switches should have a clamp-on 
mounting so adjustments for tim- 
ing and alignment can be made 
without difficulty. 


Solenoid valves should be wired 
with a short cord and plug, and the 
provision of flexible hose connec- 
tions between air supply, valves, 
and cylinders will make the replace- 
ment of defective valves simple. De- 
centralized controls for small units 
will make changes and rearrange- 
ment an easy matter since there is 
no disturbance of the units that 
remain. 


Safety Considerations 


To consider the system as a 
whole, it is very important that 
controls for the transfer mecha- 
nism itself are properly interlocked 
with the related machine tools. 
Provision for this interlocking 
should be made in the machine con- 
trol panels and in the transfer 
panel. Interlock and safety circuits 
must be designed so that when 
power is removed from one panel 
it will not bring about unsafe con- 
ditions in adjacent panels. This 
design may require the use of ad- 
ditional limit switches operated 
directly by machine parts rather 
than by relay contacts in another 
panel. Generally, safety circuits 
in separate panels should also be 
electrically separate and the design 
must provide that all possible un- 
safe conditions wiil be evident and 
that damage to parts and machines 
will be prevented. Circuits and 
signal lights should be arranged to 
indicate the location of conditions 
which have caused the shutdown. 


Safety of personnel must, of 
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course, have a high priority in the 
design of any automatic handling 
equipment. Since the equipment 
normally operates without appreci- 
able attention, all protection pos- 
sible must be available to prevent 
injury to operators and main- 
tenance personnel. Moving parts 
must be guarded as thoroughly as 
is possible; although removable 
panels may be provided where nec- 
essary for access. Suitable Stop 
buttons should be provided at ap- 
propriate locations for the protec- 
tion of workmen. Local lights can 
be used near the push buttons and 
also at a central panel to indicate 
the location of the stoppage. 


Anticipate Trouble 

When designing controls for han- 
dling equipment, certain intangible 
considerations must also be taken 
into account. As factories and 
equipment become more compli- 
cated, every unit added becomes a 
part of an increasingly complex 
system. And as equipment and 
controls become more and more re- 
liable, less and less can _ break- 
downs be tolerated. It is essential, 
therefore, that instructions and 
diagrams for rapid trouble shoot- 


ing and repair are readily avail- 
able to maintenance personnel. In 
this connection, maintenance guides 
should be available for both reli- 
able and unreliable machines. It 
is no doubt true that maintenance 
personnel know best how to repair 
equipment which affords them the 
most trouble. Therefore, there is 
some truth in the argument that 
it is the reliable machine which 
should have the clearest instruc- 
tions and diagrams. 

To mention another intangible 
factor, the true economy of any in- 
stallation should be considered not 
only in terms of its first cost but 
also in terms of subsequent charges 
for down time and maintenance. It 
can be much more desirable to ex- 
pend a somewhat greater amount 
for controls equipped with ade- 
quate signals to indicate trouble, 
if the cost of field wiring, checking, 
operation, and future maintenance 
are reduced. 

From a paper entitled, “Work 
Handling Between Machine Tools” 
presented at the Twentienth An- 
nual Machine Tool Electrification 
Forum sponsored by the Westing- 
house Electric Corp. in Buffalo, 
N. Y., April, 1956. 


CONSIDERATIONS IN EQUIPMENT REPLACEMENT 


THERE ARE two basic require- 
ments for a good equipment policy. 
The first is a reliable analytical 
technique for appraising the re- 
placeability of particular pieces or 
groups of equipment. The second 
is a good administrative setup to 
provide management with current 
and systematic information on re- 
equipment opportunities. I have 
no illusion that there is any one 
“best” setup for the administration 
of equipment policy. There are 
too many variables to reckon with: 
the size of the company, the nature 
of the operation, the character and 
condition of the facilities, the per- 
sonalities in management, and so 
on. But whatever the organiza- 
tional chart, there are certain func- 
tional objectives to be achieved. 
Let me simply list the principal 
ones. There should be continuous 
and systematic review of the 
equipment situation by an _indi- 


By GEORGE TERBORGH 
Research Director 
Mochinery & Allied Products Institute 


vidual or staff specially trained in 
replacement analysis, and primari- 
ly responsible for keeping the 
situation under surveillance. Re- 
equipment suggestions and pro- 
posals originating with operating 
executives should be analyzed and 
processed by such specialists, along 
with proposals they originate 
themselves. In this work they 
should be assisted by whatever 
records it is practicable to keep 
on factors affecting replacement 
decisions. They should be respon- 
sible for the post-audit of earlier 
replacement decisions to detect 
any general, or systematic bias in 
the expectations entering into the 
original analyses. Finally, and 
most important, instead of drib- 
bling re-equipment recommenda- 
tions up to top management one at 
a time, as is so often done now, 
they should supply a comprehen- 
sive picture of the equipment situa- 
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tion, with a careful estimate of the 
expenditure required to make each 
indicated replacement, together 
with an estimate of the current 
annual cost of not making it. 


Not A Matter of Taste 

The traditional techniques used 
by American industry for analyz- 
ing the replaceability of equipment 
are extraordinarily primitive. 
Where they involve anything more 
than intuition, or unaided judg- 
ment, they are simply rules of 
thumb. The most popular of these 
is the rule that new equipment 
must “pay for itself’ within a 
stipulated period or must yield a 
specified “rate of return.” 


I have asked many business ex- 
ecutives how they make up their 
minds whether to require a two- 
year or a four-year payoff, and 
the nearest I have come to a good 
rationalization is the occasional 
statement that the requirement 
employed will use up the available 
funds. Many executives appear to 
have their favorite payoff require- 
ment, just as they have their favor- 
ite whisky or cigar. One might 
infer that we are dealing with a 
matter of taste. Actually, it is 
much more than that, for the dif- 
ference between the equipment 
policy obtained with a two-year 
payoff requirement and that ob- 
tained with a four-year require- 
ment can be the difference between 
day and night. 

This popular rule of thumb af- 
fords no practical guide to its own 
application. For there is no theoret- 
ical limit to the shortness of the 
payoff period to be required, or 
to the size of the rate of return. 
Thus, for example, if it is desirable 
to demand a 50 per cent return 
before making a replacement, why 
not ask for 100 per cent? If 100 
per cent is good, why is not 200 
per cent better? All we have to 
do to get the 100 per cent or the 
200 per cent, as the case may be, 
is to defer the replacement long 
enough. We are sure, eventually, 
to harvest the profits of procras- 
tination. 

I do not want to press the ab- 
surdities of this logic any further, 
but come at once to the conclusion. 
The rule-of-thumb devices tradi- 
tionally popular in American in- 
dustry do not make sense. They 
are simply a piece of industrial 
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; ELECTRICAL CONTROLS 


gineer 


Material Handling Equipment 


For small development and re- 


search group on new types of TWO 


electrical control systems for auto- 

mation equipment, such as: auto- 

matic warehousing, carton un- OPENINGS 
scrambling, machine palletizing. 

Lamson is a leading national man- Junior and Senior, 
ufacturer of engineered equipment for graduate elec- 
in the above fields. Rapidly ex- 
panding development makes this a age 
an outstanding opportunity for significant training 


creative accomplishment and 
recognition. 


trical engineers with 


and experience in 


i t 
For further information and local electronic compu or 


interview send resume, write brief- or magnetic memory 
ly, or request application blank. 

? wheel type of control. 
Director of Personnel 


LAMSON 


CORPORATION 
SYRACUSE 1, N.Y. 
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SPURGEON Electro-Mechanical Drives 


In these two instances they are used on shuttle trans- 
fers, utilizing motor-driven, high efficiency, ball bearing 
nut and screw assemblies. Power cylinders have been 
eliminated. Simple, rugged, clean, efficient, long life; 
low maintenance; low operating costs. Ask for photos 
and descriptive literature 


SPURGEON COMPANY 


23505 HOOVER RD. SINCE 1923 
VAN DYKE, MICHIGAN 
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folklore, handed down from one 
generation of managers to the next. 
Their use represents, accordingly, 
an exercise in mysticism. 

If these rule-of-thumb procedures 
merely yielded capricious results 
in individual cases, but with no 
general or systematic bias, they 
could be regarded with a certain 
indulgence. It appears, however, 
with the exceptions to be expected 
of any generalization, that they 
operate in the main to delay re- 
placement beyond the point indi- 
cated by more rational methods 
of analysis. 


Formula Specifications 

The variables in most replace- 
ment analyses are too numerous, 
complex, and unpredictable to per- 
mit a fully realistic solution. A 
formula supplies the simplification 
required to make the problem solv- 
able. Since the use of formulas 
is spreading rapidly, and since 
many companies are considering 
possible alternatives, it may be 
worthwhile to set forth the specifi- 
cations a good formula should meet. 


The formula must solve the 
right problem. Obviously, the 
right answer to the wrong problem 
may be quite as bad as the wrong 
answer to the right problem. Let 
me cite one example: Many form- 
ulas base the replacement analysis 
on a comparison of the perform- 
ance of the present and proposed 
machines over the estimated serv- 
ice life of the latter. Thus, if the 
new machine is given a life of 10 
years, it is assumed that the old 
machine will be kept 10 years 
longer. 

The difference between the per- 
formance of the new equipment 
over its lifetime and the perform- 
ance that would be obtainable from 
the old, if continued in service 
over the same period, is ordinarily 
of no significance whatever. Even 
if the old unit is physically capa- 
ble of service over the full life of 
the new—which it often is not— 
the real choice that confronts the 
analyst is not between retaining 
it for that interval or replacing 
it now; it is between replacing it 
now or replacing it later. The real 
question is whether there is any 
period of further service for which 
its retention is advantageous. This 
question cannot be answered by as- 
suming that it must be kept 10 
years or not at all. 
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The formula must make reason- 
able and explicit projections for all 
relevant variables. What are these 
variables? Let me mention a few: 
(1) The operating rate; (2) the 
duration of the operation; (3) op- 
erating costs; (4) service deterio- 
ration; (5) obsolescence (the cost 
and performance of machines to 
be available later); (6) salvage 
values; (7) the cost of’ capital; 
(8) the mix of debt and equity 
capital; (9) income-tax rates; and 
(10) tax depreciation methods. 
There are others. 


Any good replacement formula 
must offer explicit projections for 
these variables. Only thus can the 
analyst know what he is assuming 
when he applies the formula. Only 
thus is he in a position to appraise 
the appropriateness of the assump- 
tions to the case in hand and to 
give proper weight to the results 
of the analysis. 


The formula must take cogni- 
zance of future obsolescence.—It is 
possible to measure the past ob- 
solescence of an old machine by 
comparing its performance with 
that of its current alternative. It 
is not possible, however, to say 
just what the future obsolescence 
of that alternative will be. It is 
not specifically predictable. Never- 
theless, few things are more certain 
than that it will accumulate ob- 
solescence with time, and that this 
accumulation will impair its use- 
fulness and figure among the rea- 
sons for its retirement. 

The importance of obsolescence 
as a factor in equipment replace- 
ment can be illustrated by a recent 
study of a small sample of analyses 
involving machine tools. The tenta- 
tive conclusion emerged—tentative 
because of the very limited scope 
of the study—that on the average 
something like 75 to 80 per cent 
of the operating advantage of the 
new machine over the old repre- 
sented the obsolescence of the lat- 
ter rather than its physical de- 
terioration. If the truth is any- 
where near this, it emphasizes the 
importance of building into the re- 
placement formula an allowance 
for the future obsolescence of the 
presently new equipment. 


The formula must allow for dif- 
ferences in service values as well 
as in costs.—Replacement analyses 
sometimes go wrong by reliance on 
the assumption that the service 


rendered by the old and new equip- 
ment is identical; hence, that the 
only question at issue is the com- 
parative cost of getting it. Certain- 
ly this is true in many cases, but 
in others there are substantial dif- 
ferences in the value as well as in 
the cost of the service. Dollar for 
dollar, one difference is as good 
as the other, a fact that should 
be recognized and allowed for in 
the replacement formula. 

This allowance’ should _ take 
cognizance not only of the exist- 
ing service-value differential be- 
tween the old and the new ma- 
chines, but also of the possibility 
that future new machines may 
render an even more valuable serv- 
ice than the present one. In other 
words, the obsolescence allowance 
should cover service-value obsoles- 
cence as well as cost obsolescence. 


Additional Specifications 


The formula must handle mixed 
replacement-expansion — situations. 

This requirement is closely re- 
lated to the preceding one. The 
service rendered by the proposed 
equipment may be superior to that 
of the old, not only in quality but 
in quantity. In other words, it 
may provide additional capacity. 
If this extra capacity is current- 
ly usable, it should be taken into 
account as a credit to the new ma- 
chine. 

The formula must allow for the 
cost of capital, including the in- 
come tax.—The capital tied up in 
productive facilities is not a free 
good. If it is obtained by outside 
financing, it carries a charge in the 
form of interest or equity return. 
If it comes from funds already in 
possession, it carries an “oppor- 
tunity cost’’—it can earn a return 
in other applications. No compari- 
son of alternatives involving dif- 
ferent amounts of capital tie-up—a 
situation characteristic of replace- 
ment analyses—can possibly be 
correct without allowing for capi- 
tal cost. 

In making this allowance, the 
replacement formula must take into 
account the income-tax cost of 
capital as well as its cost in inter- 
est and after-tax return. Since in- 
terest payments are deductible, 
while equity earnings are not, the 
tax cost varies with the “mix” of 
capital as between debt and equity. 
It varies also with the depreciation 
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method allowed for tax purposes. 


The formula must allow for 
present and future salvage values. 

The present salvage value of the 
old equipment is usually taken into 
account, though not always cor- 
rectly. But it is rather uncommon 
to recognize and allow for the 
future salvage value of the new 
equipment. 

The formula must allow for 
future capital additions. — Some 
types of equipment require one or 
more major capital additions over 
their service life in the form of 
rebuilds, overhauls, or heavy re- 
newals. These should be projected 
and evaluated in the replacement 
analysis, and the formula should 
of course provide for their inclu- 
sion. It should provide likewise 
for any capital additions required 
to keep the old equipment in fur- 
ther service. 

The formula must yield the cost 
of not replacing.—No replacement 
formula can be considered adequate 
unless it provides management 
with a reasonable estimate, based 
on clearly stated assumptions as 
to the future, of what it is cur- 
rently costing in dollars per year 
not to take advantage of available 
replacement opportunities. Such 
an estimate is a precondition of the 
intelligent administration of equip- 
ment policy. 

The formula must be simple to 
apply.—No matter how carefully 
contrived and “scientific” a _ re- 
placement formula may be, it will 
fail of acceptance unless it is 
“gadgeted” for easy application. 
Few practicing analysts are willing 
to work through a half page of 
algebra to get the answer. It must 
be obtainable by at most a quick 
reference to simple charts or tables. 
No formula can be good in a prac- 
tical sense without ease of applica- 
tion. 

Here, then, are 10 specifications 
for a good replacement formula. 
I suggest that you test your 
present procedures against this 
standard. If they conform reason- 
ably well, you are well on the way 
to a good re-equipment policy. If 
not, you have an unsolved problem. 

From a paper entitled, “The Eco- 
nomics of Equipment Replacement 
By Purchase” presented at the 
Twenty-fourth Annual Meeting of 
the American Society of Tool Engi- 
neers, in Chicago, Ill., March, 1956. 
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WHICH OF THESE PROBLEMS 
FIT YOUR FIELDS 


OF INTEREST IN 


INERTIAL 
GUIDANCE 


BELL has recently scored an important break through 
of one of the major technological barriers in the field of 
inertial instrumentation ...a break through of such impor- 
tance that its impact on inertial techniques of the future can 
hardly be overestimated. This has resulted in one of the 


most far reaching and most promising inertial navigation 


programs that exist today. Here are some of the pertinent 


problems in the field of precision inertial instrumentation 


on which Bell engineers are now working. 


1. Develop an AC amplifier with 
a gain stability of 1 part in 20,000 
over a temperature range from 
30° F to 140° F, a frequency re- 
sponse from 300 to 500 cps, a 
weight of less than 2 pounds, and 
capable to withstand up to 10 g's 


vibration. 


2. Measure the position of the 
center of gravity of a pendulum 
to less than .0O1 milliradians and 


its variation with temperature. 


3. Build a continuously emitting 
light source of a .005” in diameter 
covering 230° solid angle with a 
“surface luminosity” greater than 
that of the sun! 


4. Develop a resolver system for 
DOC or AC with an accuracy of 1 
part in 20,000 that uses standard 
electronic and mechanical com- 
ponents and weighs less than 2 
pounds. 


if your qualifications place you in a position to help 
solve these challenging problems...or if you are now 


limited in the scope of your opportunity and 
would like to participate in any of Bell's 
widely diversified activities in other fields, 
write today: Manager, Engineering Personnel, 
Department C-1, B€tt AIRCRAFT CORPORATION, 


P. O. Box One, Buffalo 5, N. Y. 


i 


ta (hd 


BUFFALO N.Y. 
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Compression & Tension Type 
Aircraft cable is strung with spherical steel 
shells in a rigid or flexible housing sealed 
with “O” rings. 3” standard bend radius. 
%” minimum bend radius. 


Three Types: 


1. Light Duty— Compression Ult. Load 1250 
Ibs.; Ult. tension 960 Ibs. 


t 
© 2. Heavy Duty—Compression Ult. Load 1650 
y 


Ibs.; Ult. tension 960 Ibs. 


3. Extra Heavy Duty— Compression Ult. Load 
3050 Ibs.; Ult. tension 3900 Ibs. 


Positive remote controls for actuating mechanical, hydraulic 
or other devices. Eliminate bell cranks, pulleys and dual 
cables. Patented U. S. A. All world rights reserved. Send 
for ENGINEERING MANUAL giving detailed prints and 
complete specifications covering materials, finishes, capa- 
cities. Please address Dept. A-57 


SOUTHWEST PRODUCTS CO. 
DOL UD LL mao | 
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OILER 


ACCURATE 


AUTOMATIC 
LUBRICATION 


One of many styles! 


Eliminates costly 
WRITE FOR 


STAMPINGS 


Produced economically in our modern 
y 
plant for: 


AUTOMOTIVE, INDUSTRIAL EQUIP- 
MENT, DOMESTIC APPLIANCE, AGRI- 
CULTURAL INDUSTRIES AND OTHERS; 
will boost your output at material sav- 
ings. 

Our production, engineering and tool- 
room facilities are geared to the volume 
usage of your industry. 


Send us your inquiries 


LANSING STAMPING COMPANY 


1157 So. Pennsylvania 
Lansing 2, Michigan 
Serving Industry Since 1914 
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ALLIED the worta’s Tee ye 


of ELECTRON TUBES for industry 


ALL BRANDS 
IN STOCK Immediate delivery from stock 


AMPEREX saves you time, effort and money 
EIMAC 
GE At ALLIED, we constantly stock 
ELECTRONS, INC. for quick shipment the world’s 
RCA largest inventory of special- 
RAYTHEON purpose electron tubes. We 
SYLVANIA specialize in supplying the 
TAYLOR ae tube needs - industry, 
yroadcast stations, laboratories, 
TUNGSOL schools and government. Save 
WESTINGHOUSE time, effort and money on your 
and others electron tube orders— phone, wire 


BULLETIN! 


Feeds oil by gravity through solenoid and sight 
feed valve to brush which rides the chain. Sole- 
noid starts and stops with driving motor making 
operation automatic, oiling only when chain 
moves. Drop feeding adjustable. 9 oz. — 1 gal. 
in capacity with brushes to suit your chains. 


Oil-Ri 
Oil Cups * Dispensers 2 = ite 


CORPORATION 


2312 Waldo Boulevard 
Manitowoc, Wisconsin 


Oiling Systems * Valves 
Oil Gages ® Chain Oilers 


Circle 605 on Inquiry Card 


1 or write us anytime for expert, 
POD &, 


Autres |} 
IN STOCK 


Power 
Transmitting 
Rectifier 
Phototube 
Radiation 
Sub-Miniature 
Oscillograph 
Ignitron 
Thyratron 
Image Orthicon 
Klystron 
and all others 


immediate shipment from stock. 


Refer to your ALLIED 
Catalog for everything 
in electronic supplies 
Copies of our latest 
356-page 1957 edition 
are available FREE on 
request. 


ALLIED RADIO 


100 N. Western Ave. 


ee f Dept. 80-A-7, Chicago 80, Ill. 


EVERYTHING IN ELECTRONICS FROM ONE DEPENDABLE SOURCE 
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Copies of patents are available at 25 cents 
each from the Commissioner of Patents 
Washington 25, D. C 


APPARATUS TO MAINTAIN THE TOP OF A PILE OF 
SHEETS AT A SENSIBLY CONSTANT HEIGHT 

Vacuum actuated means for raising a support 
to maintain top of a pile at a desired elevation is 
controlled by a pile height detector which is a cyl- 
inder, ram, sleeve and rod arrangement. Height 
detector also helps separate sheets 1n conjunc- 
tion with vacuum lifters in corners of top sheet. 
Patent 2,746,753 by Alfred P. Battey, assignea 
to R. Hoe & Co. Inc. 


ANALYZER 


Presence of acetylenes is detected by directing 
two beams of infrared radiation of predetermined 
intensity through a sample and one of the beams 
also through a filter of spinel. Changes in ratio 
of intensities of the beams indicate changes in 
concentration of acetylenes in the sample. Patent 
2,750,511 by Elmer C. Miller, assigned to Phillips 
Petroleum Co. 


CONVEYOR ALIGNING MECHANISM 


Alignment of conveyor belt on its supporting 
rollers is automatically maintained by a double- 
acting cylinder which positions an end roller 
in response to valve operation by a belt feeler. 
Patent 2,751,067 by John H. Nicholson, assigned 
to Sunkist Growers Inc. 


INTERLOCK FOR MANUAL-AUTOMATIC CONTROL 
SYSTEMS 

In an electrical network which may be auto- 
matically balanced by a balancing motor or manual- 
ly controlled, a relay means inhibits motor op- 
eration under automatic control until the network 
is balanced. Patent 2,753,499 by Warren E. Dion, 
assigned to The Bristol Co. 


POTATO DICING MACHINE 


Potatoes intermittently advancing in individual 
pockets of a conveyor are pushed off the conveyor 
and through stationary dicing knives by a pusher 
co-ordinated with the conveyor. Patent 2,749,955 
by Walter E. Buechele, assigned to Brock & Co. 
Inc. 
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How FEEDALLE Solves 
PARTS FEEDING PROBLEMS 


Trunnion Cups Automatically 
Fed to Centerless Grinder 
at Rate of 100 a Minute 


THE PROBLEM 

Pickup trunnion cups from hopper—orient them 
with open end always facing one way—feed in- 
to grinder in end to end position—production 
minimum of 100 parts a minute. 


FEEDALL SOLUTION 
Step 1. Feedall Model 2200-B Elevating Hopper 
feed picks parts out of hopper. 


Step 2. Parts roll over knife edge in chute 
that has one side open—parts with closed end 
facing toward opening are top heavy and fall off. 


Step 3. Oriented parts move down vertical 
chute diameter to diameter—circular cam wipes 
off one at a time—transfers parts to end to 
end position. 


Step 4. Proximity switch shuts off feed cam 
when delivery chute gets full. 


WHAT'S YOUR FEEDING PROBLEM? 
Cylinders, rods, discs, rings, headed parts . 
Feedall machines handle them all. Send samples 
of your parts and how you want them fed. 
We'll do the rest. 


mt ree 
WILLOUGHBY, OHIO 
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ature Air Valves, Cam-follower Heads, Manifolds, Fittings 
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catalog sheet, complete specifications and modest prices! 
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mew books 


Government Publications 


Fast Carry Logic for Digital Computers. Report 
PB 111751 by B. Gilchrist, J. H. Pomerene and 8S. Y 
Wong, Institute for Advanced Study; 13 pages; avail- 
able from Office of Technical Services, U. 8S. Depart- 


ment of Commerce, Washington 25, D. C.; 50 cents 


A method is described to realize an 8 to 1 time 
saving in additions on large scale computers. A “carry 
complement” signal is used in the method. Method has 
been experimentally applied and savings possibilities 
verified. 


Systems Engineering. Report PB111801 by J. N 
Warfield, Research Laboratory, Pennsyl- 
vania State University, 30 pages, available from Office 
of Technical Services, U. S. Department of Commerce, 
Washington 25, D. C. 


Ordnance 


75 cents. 


Prepared for the Navy to provide useful material 
for the systems engineer in any industry, this book- 
let discusses system surveys and organized project 
plans and presents a check list for each. Ideal and 
optimum tests are defined and the subject of system 
tests is covered and a check list given. 


Industrial Publications 


OVERHEAD CONVEYORS 


Wirebound, 152 pages, 8 by 11 inches, illustrated; 
available from Mechanical Handling Systems Inc., 4600 
Nancy Ave., Detroit 12, Mich.; 
letterhead. 


by request on company 


Profusely illustrated book, designated catalog M4, 
gives detailed information for application and design 
of overhead monorail conveyors. Recommendations and 
formulas for laying out such conveyors and selecting 
components are given. Many in-plant applications are 
shown. 


SYMPOSIUM ON ELECTROMAGNETIC RELAYS 

Paperbound, 143 pages, 8% by 11 inches, illustrated, 
available from Potter & Brumfield Inc., Princeton, Ind.; 
by request. 


Texts and illustrations are included for the 37 dif- 
ferent papers presented at the Annual Relay Sym- 
posium held at Oklahoma A & M College, April 1956, 
with the co-operation of the National Association of 
Relay Manufacturers. Application and design factors 
are discussed for many different situations and con- 
figurations including hermetically sealed units, ball- 
armature relays, mercury-wetted contacts, vacuum 
relays, etc. Types of information required by the relay 
designer from the user are discussed in detail. 
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safety relays, warm trol, tension control, car washing con- 
up protection, etc, — trol, piling to exact count, safety control, 
Also photoelectric conveyor traffic and jam-up control, tim- 
timing controls, and ing control, control of spraying equip- 
wide seletcion of light ment, ramp traffic control and others. 


protective features. AUTOTRON, INC. 


protective features. 
Box 722 RRW 
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personal copy 
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sand, chemicals, foods, metal and plastic 
powders, gravel, coal, welding flux! 


NEW DESIGN FEATURES CUT COSTS 


Hi-Lift simplicity costs less to buy less to 
operate. Far fewer — than other elevators 
No rivets, bolts, fasteners between buckets 

long-lived flexible steel cable carries load 
No chains! 


Simple rubber-tired drive eliminates sprock- 
ets. Various bucket styles. Three sizes... 
two speed ranges. Investigate— 


WRITE TODAY FOR BULLETIN A-17 


tbe voecere CONVEYORS, INC. 
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OOwW QOMWOOC) consulting Service 


Let these consultants supply the answers to your engineering and automation needs 


EXECUTIVE SERVICES 


National Institute of Management, Inc. 
Training Counseling Research 
© Operations Research © Forecasting 
© Methods & Standards © Systems 
© Math. Programming © Organization 
© Production Control & * Statistical Quality 
Inventory Mgt. Control 


SUperior 1-7110 
1008 National City ik Bidg. Cleveland 14, Ohio 


GEORGE H. KENDALL 


Consulting Mechanical Engineers 
SPECIALISTS AUTOMATION PROCESSES 
ORIGINAL CREATORS OF 
KENHOS STRAIGHT TRANSFER MACHINES 
AND MULTRA TURNTABLE MACHINES 
FOR MACHINE ASSEMBLY & MACHINING 
P.O.Box3 (Est. 1983) _ Tel. Darien 5-1504 
Noroton Heights 3 Offices Darien, Connecticut 


DESIGN ENGINEERS 
ELECTRO—HYDRO—MECH. 
DEVICES—SYSTEMS 
METHODS—PROCESSING 


214 SO. CHURCH—ROCKFORD, ILL. 


Barnes & Reinecke, Inc. 


Product Development * Automation 
*® Special Machines 
*® Servo-Mechanisms 
© Control Systems 
Our 23rd Yeor 

Chicago 11 . DE 7-6350 


© Research 

© Testing 

© Evaluation 

© Plant Layout 


230 E. Ohio « 


PROCESSES RESEARCH, INC. 


Industrial Planning and Research 
Automation Studies 


Affiliated with A. M. Kinney, Inc. 
Consulting Engineers 
2905 Vernon Place Cincinnati 19, Ohio 


FELLOWS, INCORPORATED 
Industrial Design Specialists 


Automation for 
Foundry, Press and Machine Operations, 
Transfer and Special Machines 
Product Foe n and Plant Layouts. 
lerson 2-1860 
4614 neeelt ‘keene Cleveland 3, Ohio 


WHEELER ASSOCIATES, INC. 


© Automation * Plant Layout 
© Operations Research ° Engineering 
° erials Handling * Design 


"Designed to Reduce Your Cost’ 


15017 Detroit Ave. Cleveland 7, Ohio 
Telephone—LAkewood 1-0300 


MECHTRONICS CO. 
AUTOMATION SPECIALISTS 


PLANT & PRODUCT DESIGNING & 
STUDIES BUILDING 


REINFORCED PLASTIC PROTOTYPE CASEWORK 
423 W. Coulter St., Phila. 44, Pa. 


Automation Industries, Inc. 
AUTOMATION SYSTEMS 
Con: 1 * R h- 
te ia 
Marble Road, Cockeysville, Md. 
Tel. Cockeysville 1090 


BARKLEY & DEXTER, INC. 


BARKLEY & DEXTER LABORATORIES, INC. 
“Engineering For More Economic Production” 
Since 1905 
Automation—Automatic Machinery 
Design And Development—Electronics 
Instrumentation—Optics—Industrial Research 


50 Frankfort Street Fitchburg, Mass. 


Halm Instrument Co., Inc. 


Automation — Special Machinery 
Design & Manufacture of Automatic Equipment 


Glen Head Road Glen Head, N. Y. 
Telephone Glen Cove 4-6700 


AUTOMATION 
DEVELOPMENT CORPORATION 


Designers * Engineers * Builders 


Willoughby 2-8300 
38845 Mentor Ave., Willoughby, Ohio 


Formerly Lowe, White & Company 


KURZWEIL ASSOCIATES 


CONSULTING ENGINEERS 
MACHINE TOOL AUTOMATION SPECIALISTS 
DESIGN °* DEVELOPMENT °* RESEARCH 
516 Fifth Avenue 


New York 36, N. Y. MU 7-7376 


MEYER MACHINE & TOOL CO. 


Established 1898 


Designers & Builders of Special Machinery 
for 56 yrs. 


If you have Unfinished Mechanical 
Problems, let us help you. 


Inquiries invited 
U.S. Route 22, Springfield, N. J. 


OUR TENTH YEAR (HN AUTOMATION 


Serving Industry Nationally 

TECHNICAL CONSULTING 

A ENGINEERING 
UTOMATION 
DESIGNING 
BUSINESS 
‘ BUILDING 

~— BB ENGINEERS wstaunc 

DEBUGGING 
CHICAGO, MILWAUKEE & OGDEN AVES. + CHICAGO 22, ILL 


METAL ENGINEERING—RESEARCH 


Consultants 
to the sheet metal industries 


"Investigate before you automate’’ 
Surveys Made 


203 Second Ave. Tiffin, Ohile 


STANDARD DIAL & STRAIGHT 
LINE TRANSFER MACHINES 
For Automatic Assembly of Small Parts— 
WITH THE FAMOUS FERGUSON DRIVE FOR 


HIGH SPEED INDEXING 
Send for Catalogs 
FERGUSON MACHINE CORPORATION 
P.O. BOX 584! ST. LOUIS 21, MO. 


ALDEN E. STILSON = ASSOCIATES 


CONSULTING "ENGINEERS 
E. RALPH SIMS, JR. 
INDUSTRIAL ENGINEER 
MANUFACTURING & DISTRIBUTION STUDIES 


245 NORTH HIGH 8ST. COLUMBUS, OHIO 


EQUIPMENT FOR INDUSTRY, INC. 
Overhead Automatic Dispatch Con- 
veyors — Monorails — Hoists—Cranes 


Design, Engineering, Sales & Erection 
1265 Atlantic Ave. MAin 2-2400 Brooklyn 16, N.Y. 


THE TELLER COMPANY 


Design and Project Engineering 


For Automatic Machines, Processes and Plants 
For New Products, Plants, Plant Expansion or 
Modernization. Write or Call 


BUTLER, PENNSYLVANIA Phone 7-5739 


GEORGE H. KENDALL 


Consulting Mechanical Engineers 
Methods Studies: Process or Product 
Redesign Products for Greater Profit. 

Shooting Production, Design, Cost Prob- 
lems. Specialist Automatic Machinery, Process, Con- 
trols, New Developments, Patent Studies, Investi- 
ations, New Products & Process Engineering Studies 

- O. Box 3 (Bst.1923) Tel. Darien 5-1504 
Noroton Heights 3 Offices Darien, Connecticut 


R. C. OSBORN and ASSOCIATES 


Electro-Mechanical Engineering 


e Automation 
¢ Product Development 
e Production Engineering 
Box 251—Bloomington, Illinois 


THE DERRY ENGINEERS 
(Stephen Arthur Derry, RPE) 
Consultants To: Industry, Commerce and Gov- 
ernment on Planning, Plant Location, Layout, 
Systems & Procedures, Analysis & Training in 
Principles of AUTOMATION applied to Produc- 
tion, Maintenance, Warehouse, Commerce, Trans- 
portation, Programming and Office Output 

KY. Home Life Bidg., Louisville 2, 
JU-3-5667 or 116 Baur Ave., St. 
(Louisville 7,) Ky. Tel: TW-3-5696 


A card in 
AUTOMATION 
pays dividends. 
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NEW METER-RELAYS 
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Ruggedized - Sealed, Black Bakelite or 
Clear Plastic Cases 
D’ Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 
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point of scale arc, 

Sensitive to changes 

as little as 1%. One 

contact on moving Model 461-C, 10-0-10 

pointer. The other on Ue DC $83.25 

adjustable pointer, When pointers meet, contacts 

close and lock. Holding coil wound on moving coil, 

Locking is electro-magnetic. Manual or automatic 

reset. Spring action kicks contacts apart. 

Ranges: From 0-5 microamperes, 0-5 millivolts 

or 0-300°F up. 

Standard Contact Rating 5 to 25 milliamperes 

DC. Can be up to 100 milliamperes DC. 

Ruggedized-Sealed metal cases, 2/2”, 3/2” or 

4%” round, shock-mounted movement, gasket- 

sealed 

Black takelite case, 41/2” rectangular. 

Clear Plastic cases, 242”, 3%” or 42” rec- 
tangular. 
Panel meters and indicating 
pyrometers also in rugged- 
ized-sealed, black bakelite 
or clear plastic cases. Write 
for new 40 poge Cotalog 
4A on meter-relays, meters, 

Model 255-C,0-10 Pyrometers ond avtomati¢ 
) VDC $42.50 controls. 
Assembly Products, Inc., Chesterland 27, 
Ohio. HAmilton 3-4436 (West Coast: Desert Hot 


Springs Calif, Phone: 4-3133 & 4-2453). 
Cleveland Electronics Show, Feb. 16-17, Masonic Aud. 
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Cancer can’t strike me, 
I’m hiding. 


ris \ “ Cancer? 
The American Cancer 
Society says that too 
many people die of itt, 
NEEDLESSLY ! That’s why 
I have an annual medical 
checkup however well I 
feel. I know the seven 
danger signals. And 
when I want sound 
information, I get it 
from my Unit of the 
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“One of our important tools in making steel 
is the Business Press” 


says CLIFFORD F. HOOD, President, United States Steel Corporation 


“Producing quality steel in quantities to meet to- 
day’s tremendous needs is a complex technical job. 
An army of specialists with precision equipment 
has replaced the old-time melter and roller. It is the 
knowledge and ability of these men and women of 
specialized skills which has enabled America’s steel 
industry to outproduce the world. 

“America’s Business Press is just as much a part 
of their equipment as the modern instruments and 
mills which produce the steel. With the constant in- 
terchange of ideas from their specialized magazines, 
our people in the steel industry from top manage- 
ment right down the line are able to keep abreast of 
the march of steel progress.” 

You will find that top men like Mr. Hood, in 
every industry use business publications as a prime 


source of information about their own industry and 
their markets. And they not only read the editorial 
content, but they also place equal weight on your 
advertising message — for there, too, they find val- 
uable information. 

Write for list of NBP publications — see how you 
can pin-point your market through the use of these 
technical, scientific, industrial, merchandising and 
marketing magazines. 


NATIONAL BUSINESS PUBLICATIONS, INC. 


1413 K Street, N. W., Washington 5,0.C. + STerling 3-7535 
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You may not need clock drives, but time 
(production time) is a problem everywhere— 


and that calls for the most dependable, most 
efficient use of electric drives—like here! This 
clock, with 300 Ibs. of hands and four 24-foot 
dials is powered by a Master Gearmotor driv- 
ing a precision gear train. With that accurate 


’ 


Master drive, here’s a one-jewel clock! 


Are you sure you've got the right answer to 
your drive requirements? Master components 
van be integrated in any combination to give 
you the right horsepower, right shaft speed, 
right mounting features, in a single, efficient, 
compact unit. Now’s the time to let us prove it. 


MASTER ELECTRIC 
MOTORS 








CS oA 
The ‘“‘works’’ of a tower clock. ¥% H.P., 115/230 voit 
60 cycle, 1 phase Master Right Angle Gearmotor supplies 
main drive with a synchronous output speed of 30 R.P.M 


ANOTHER DRIVE REQUIREMENT MEETS ITS 


Motor Ratings......1': to 400 H.P. All phases, voltages, frequencies. 


Motor Types Squirrel cage, slip ring, synchronous, repulsion- 


start induction, capacitor, direct current 


Construction Open, enclosed, splash-proof, fan-cooled, ex- 


Speeds 


plosion-proof, special purpose. 


Single-speed, multi-speed, and variable speed. 


Installation Horizontal and vertical, with or without flanges 


and other features. 


Power Drive 


Features 


THE 


Electric brakes (2 types)—5 types of gear re- 
duction up to 432 to 1 ratio. Mechanical and 
electronic variable speed units—fluid drives— 
every type of mounting. 


MASTER ELECTRIC COMPANY 
Dayton 1, Ohio 
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Machine designers say these new 


heavy duty pushbutton units have no equal and prove it 


by adopting them as standard equipment 


w they install easier 
w they work better 


w they last longer 


Design engineers are quick to recognize that 
these new heavy duty pushbuttons have every- 
thing. There is nothing on the market like them. 
They are amazingly compact to require the 
least back-of-panel depth. They are one-hole 
mounting and they are oil tight. They easily 
provide for as many as eight separate control 
circuits per pushbutton, eight completely iso- 
lated heavy duty contacts either normally open 
or normally closed. The buttons may be flush 
type, the extended type or with mushroom 
heads. They can be black, red, yellow, green or 
gray. See the new one-button control station, 
C-H Roto-Push. See the easiest-to-install main- 
tained-contact pushbutton attachment and the 


means for padlocking any of the standard push- 


These are the world's smallest heavy duty 
pushbuttons. They require a behind-the- 
panel depth of only 1 3/32”. This is 40% 
less space than needed by the next small- 
est units on the market. Double-pole 
contact blocks are available in all com- 
binations of normally open and normally 


closed contacts. Each control circuit is 
electrically and mechanically isolated 
from the other. Each circuit is clearly 
identified and all terminals are color 
coded. Rapid on-the-job circuit additions 
are obtained by stacking contact block 
on contact block. 


| 


These pushbuttons may be flush type, ex- 
tended type or with mushroom heads... in 
a wide range of colors for quick control 
identification. Standard, large, and jumbo 
size legend plates fit every type of operator 
and indicating light in the entire line. 


zi 


aul 
le 


alignment nor spacing 
of units is critical. 
Pushbuttons will not 
bind or stick; always 
operate pertectly. 


buttons. There are both knob and key operated 
selector switches in this complete line. Also 
matching indicating lights and the new auto- 
mation safety light, PresTest. Be sure you have 
complete information now. Write today on your 
company letterhead for a copy of the new 
Cutler-Hammer Panel Builders Handbook 
Pub. EE-120. CUTLER-HAMMER, Inc., 


1466 St. Paul Ave., Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 
a =: 
== MOTOR CONTROL == 


& te 
Ses 


The most complete 
line of oil-tight 


PresTest . . . the self-testing indicating light. 
Vital to safety and proper use of machines, 
particularly in automation. PresTest now 
permits instant proof light is NOT off be- 
cause of burned-out bulb. Merely pressing 
light meter tests. Available in on the light lens disconnects bulb from its 
either transformer or resistor normal circuit and checks it on a test power 
types. Lenses offered in six dif- supply. Resistor and transformer types 
ferent colors. available. 


The C-H one-hole mounting oil- 
tight indicating lights with new 
wide-visibility lenses are the most 
visible from all angles by actual 


titi 
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